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/3e)r^y, «7;i/^;U7^A >>-«7;i/^;k7^y, «r;i/*y^ 
;i/r^y> ^y^vi/^^^^fc^r^y, «r;i/n^^^;kfc;i/r^y 



, ^yy^;i/r^y> 7x^7^y, ^y^r^y, ^wf\ n -7i 

W F\ N -\mCT)\s%-)\s-^ W H\ n' , n* -^-fgM7/k^/V- 
^WF\ r^y-«7;l/*y^;b7^y, («7/l/3^£;kfc;i/7^ 
y -M7;l/#y >r;0 -7 5 y , (^y>>Vk^>#;kfc;l/7 5 y -«7;I/ 
^jy^;l/)-7^y> 7 p nU;l/-7^y, (N-«7/l/3^£/kfc/l/-7°n 



U;l/)-7^y> N -M7;l/^;l/^^^WF, N -7i^l/-^7W 
F\ 7T-Vy, T^iSy, h;l/xyx;k*~;l/7^y, iSMTJlijy 

x)\/fr~)iT^y%rciz5%rciz6 m^^zsmm, mmis & xsmmfr 

frt>MSl£ti& l *^ 4^-rnjg^wr^#M^^/c^M-7;l/^;l/-M 
W^fn^^ U ;l/#;kfc;l/7 5A 

AB^fy, z/yy, ~Fn, 7^y, mcr^tiy^^r^y, mcr^^r 

5A N,N-> ? -M7;l/^;l/7^y, tFn+A «7;l/3^A fii7 
/l/^y^/kt^X £/k^A M7;l/3^y^7/kfc;k #;wve>f;k N 
-fgM7/l/^/l/-£/WV&^7k N,N-> ? -M7;l/^;l/-^;W^-r;I/^j; 



(iSt^ R5(iij/V^^-fii7;l/ijy^;l/7^, ^y^;k^>;?j;kfc 
>f F\ N 3 -(li7^3^>-7i-;l/)-7WF, N 3 -«7;I/^;I/-'>k 



y) iUll 
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5 7 -«r;i/^/^;i/)-r ^ A (^yy/i/^y#/i/fc/i/7 ^ / -«r 
b)R 2 :Js<fctfRsfcj:&fc: 

it/ctt#li7;^i/yf/ca7;^^^yl(S^ i fr?> 3^0? ttH 

<D 4 - 7 5 7 - 1 H - If 7 V "n [3 , 4-d] If U ^ y y S!#{*& £ « <D±^ 7§i^P 
±SE& £tfTfBT^ffl*r SHt&ftfflagfc*, «TOf5fflftTl!? $ L < IZ&TF<D 

v^OT'$«^ (Ri).7x-;I/S^ 1 H-b°vyn[3,4-d]b°)J 
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{gM7;l/#77;7t^7R> li, fflfcfcf, 7-fc h^7T&£ 0 
N-fgM7;l^;l/-*;W^7,7R7i:, fflfcfcf, N - ^971/- 76771/ 

7^y-%rcizi/7/-w&i&ffi.Tji*jiRite, m%.&, ^nfn-(CH 2 ) 

;Wi, L < MJ^HjJ!C77 fflfcfcfif U 7;k fflfcfcf 2 3 4 - tf 

U7/K «7;l/4vl/if U7VK M*fc£2-^97l/-i£ U F-6-7;k fi!7 
;l/4vl/-ify77:7A-7;l/> M*fc£N-^97l/-if U 77:7 A- 4 -7;k ^ 
i-;K ^(f3-fx^;K ^77U;k fflfcfcf2 Std* 5 -^77U;k 
tfnU;K ^(f2-lfn'J;K N-M7;l/4vl/-lf n U;K Mx.fc£N-M 
7;l/4vl/-ifn;l/-2-7;k 7^VU;k ^(f2-ffctt4-^5^/'J 
;k 7U/k M^«2-Sfctt3-7U;K y-F^7U;k ^{J5-fh77 
'J /k S fc«£$7/l/^/77 h 7 7 U ;k #iJ7 fc? 2 -mk7 )]/*))/-> r V 7 7/1/ 

5 3; & 6 SIMfe £ tMH, StUfe £ tffiS^ P> % § Pfr £ n S l 

fcfcf^ 7n7/l/7^7, fcf#fc: 2 -7o^;I/75/T^S„ 
7^77^, S-C(=NH)-NH 2 OStfe§„ 
77-77 «\ S-NH-C(=NH)N H 2 ©lt$§„ 
•777 K«\ S-NH-C(=0)-NH 2 OIW„ 
N 3 -ffiM7;I/^;I/- 7 77 S-NH-C(=0)-N H -l&ffliT)l*)l 
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(DM, ^L<SN 3 -xf;l/-^WF^§„ 
N^N-^-fgir/W-^W Kfciu S-NH-C(=0)-N(fSI7;l/ 

N 3 -7i^V--) W F&> j^NH-C(=0)-NH-7x^KDM§ 

o 

N 3 ,N 3 ->>-7xx;l/-^W K«\ S-NH-C(=0)-N(7x^/W 2 

7^7 WF&, S-NH-C(=S)-NH 2 ©ST^So 
N 3 -MT;l/^;l/-^^^W K«\ S-NH-C(=S)-NH-fiI7;l/ 

N 3 ,N 3 -^-ffl7M;I/f^>)W K«\ S-NH-C(=S)-N(ffl7 

«r;l/3^^^;l/fc;l/r^/^, M*«\ 7 F^>£/Vfc/V7^A x 
F ^7#;l/tf x;l/7 ^ /> ^V7°d M M^i/iultf-JlT ^/^fctez-*?- 

v^7- l 3 0 

X;l/^x;l/7 ^ 7 S fcfcM 77°p tf ;l/X;l/*x;l/7 ^ /Tfe^o 
S-N = C-N(CH 3 ) 2 <Dg&, ^-fiir ^7-7 7^77 ^ 7 £ 

>V 3; U 7£#tr*fo5«gfci:, ( U >>V#) 7 7 1 UyT ^ 

i&mr jva 7 >r ;i/7 ^ 7 a, m*«\ 4vi/^;t/7^7£fc&rw;i/r^7T 



(22) #S2 0 0 1 -5 0 1 2 1 6 

L^gfcJu ®mf, l ,2-xfi/X 7*n^y- l , 3-yV;k 77 y- l , 
^y^y- 1 , 5-yV;k 3-(3-7^7-7°n W~;l/)-3 

-7^-^y^y- l , 5-y-f;k 2-7^7-77y- l , 4-y^;k l- 
7^7/^;l/-7^y- l , 4-y^;k l-tKn^f;l/-^y- 1 , 4 

y-i,5-yV;k 3 - ( 2 - 7 5 / - xf ;W - ^y ^ y- l , 5-yV;k 3 
-r^y^y- i , 5-^;K-ch 2 -ch 2 -nh-ch 2 -ch 2 -), 3 
, 4-i/*3-}i-^y$y- i , 5-yv;K-CH 2 ch[ch 3 ]-n 

H-CH[CHs]-CH 2 -\ 3-T^/-3-T*f-^y$y- 1 ,5-^71/ 
(-CH 2 -CH 2 -N[NH 2 ]-CH 2 -CH 2 -), 1 -T*f-^y$y- 1,5- 

y^;k i -rif- i - h;i/^;i/7^7#;kfc;i/-^y^y- i , 5-yv 

;k l -7-9 1 '- l -(/^;l/7^7-^#;kfc;l/)-^y^y- l , 5-y-f 
;k 1-7-9 1 '- l -(tert-7^;l/7^7-#;kfc;i/)-^y^y- l ,5-y 
>f;k i -r-9 1 '- i -(y^n^y;i/7^/-^;i/fc;i/)-^y^y- l , 5 

1 -^77-^7°^y- 3 , 7-^;K 1 -7^7- 3-7^7°^y- 3 , 7 

-y^/k 3-(2-7^7-x^;i/)-3-7-f-^y^y- i ,5-yV;K- 

CH 2 -CH 2 -N[-CH 2 -CH 2 -NH 2 ]-CH 2 CH 2 -X 1 -#;W*t>f ;t/ 

-77y- i , 4-y^/k 2-^;i/^;i/7^7-^y^y- i , 4->>V;K 2 

-7f-7^yxy- 1 , 4-^K-CH = CH-N = CH-X 2-7-9 1 - 
3-tFn + y^^l/-7^y'xy- 1 , 4-yVM-CH = C [CH 2 OH]- 
N = CH-)fe,fctf 2-Tlf- 1 -fc Fn^y- 1 -(4 7 h*^7i^-r5 
7)-^\7°^y-2 , 7-^;H-(CH 2 X-N[-CH(OH)-NH-Cg H4- 

och s ]-}t$«o #^$f^Li^s«, Mx.«\ 3-m-^y^y-i,5 
-y^/k N-«7;i/3^y*;i/fc;i/- 3 -rf^y^y- 1 , 5 yV;k 
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N-(Ci-Ci2 T)\sti/^)\s)-3-y*f-^y$y- 1 , 5->^;k N-^y 
7V;i/- 1 , 5-^;Mo<fctfN-(tfy F-2-^;i/-# 



N ^l/n-xt/A;^^ 3/n7M, 7^b°y^ N 

t?^y>H, x^uyl> uvnE wswt, 

#^757^, 75/^ M*fc£x7l/^ 7X/^^vE 
^^^u^y, T^jir^ymms N-r^^rx^^y^rdtN-r^ 
^-jvy^v-^y, \£ji\£ym, r^hfm, *x*-feu>\ 2-%fcit3-?v 
^n'j^i, ^3^x-6-'jyi> ^n^x-i-yyi, 7/V71— x 

, 1 -S/ctt 3 - 1 Fn^i/t7f 2 - 

«fl, 2-7x7^ygim 2-7-feb^^SB#^ 4-7^7-9- 
U^;l/^> 75fm 7i^/l/fl, ^yfM -n^y^ -rv~ 

n^y^x 77i/7ny^ *7^yoyl> ^ySfcSx^y-x;Hy|, 
2-tFn^yx^yx/^yi, x^?y- 1 , 2 -^x;i/*>^ ^y-ffyx 
2-t7^i/yx;^y^ 1 , 5-i-y zuyi/xjifrym., 2- 
, 3-^/c«4-^7 L ;wy-tfyx;i/^y^ tf-frffiM, x77W^lt Kf*^ 

N-y^n^y;l/X;V7 7 5y|^ N-^77l/-, N-^JlSTc 
^N-7°nb°;I/-X;I/7 7^y^ l/cW»°DFy|, M^£7Xn/l/ 
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(EGF-R-PTK) <D E G F -§§%Sttt^ «5>|iJ^ feT«lfcffl 

o^It^lT-fe^o E GF-l/W — #aW^o^^t-«i^ 

E G F-^-fe7°^ W^y/^SfP^y+t- tf (E G F-R-P T 

flF7^y(EGF-R I CD ;Mx.^\ E.McGlynnet al., Europ. J. Biochem 
. 207, 265-275 (1992)#M)^fflLT, aEOT#S 0 ffifiiLOn^Fn- 
;I/^Fb$5LT, I Oft^!l(^i^5 0 %( I Cso \ fflfcfcfO . 0 0 0 5 
^5mM, #^0. 0 0 1 0 . 1 mM©illtT*ffiit«o 

T^^nt;I/|BHT\ Sfc, I OfC^«, ffl*.fcf, EGF-ft#fl»K 
, M^rag^B A L B/cT^X^^^y^lBflMCWeissrnann, B.A.&£ 
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tfAaronson, S.A., Cell 32, 599(1983)#H€>3;/c& E G F -#c#W±&»© 
^^x^y^-^mtLrmm^nr^^ A 4 3 1» (Carpenter, G.&£ 
tfZendegni, J. Anal. Biochem. 153, 279-282(1985)) T»^W©ffl^^~f 
o K»M^ffi^&^T(Meyeret al., Int. J. Cancer 43, 851(1989)#M\ 

I ©{^»^§?gtt^ ffimc. THB©^ 9 «5£2tl£ : BALB/MK 
»(i ooo o/v^n^^-TV- r-7i;l/);&9 6-7x/l/r^n^ 
^-7V-HdTr o M^fr:^(DMS 0^^?)^}lML/ciig(iiM#IR) 
T\ iiUCDMS 0<DM&.ff 1 %(v/v)^liSl^M:iW§o 7° 

onvbn , < h & 3 HKDJfflflS^fiJ^M 7 ;l/£fr 9 n £ aWtE"? 

y^;l/-T^fe*rs 0 ?ft?fX@^ ^6^3 %HC ITigtBU ^^n*^* 
-7°b-h7x7P^/cO(D7 1 6¥^S^> Titertek multiskan^M LT 6 6 5nm 
XWlfetZo I Cso fl«, S : 

ICs. =[(ODk* -ODm )/ (OD3yM-ODiw )] X 1 0 0 

l r n y tf a - ^-(ommm d ^x-r a § 0 
5 o %fg^«i^t/ce-r, ^^^{b^o^iSf^ Lran§o s i ©ft 

fr£> 4mM(D I Cso X^kto 

M@H£<fc9^£n3<fc-MojVf* : *M1^ 1BAL B/c5*- FV7X(Bomhol 
tgard, Denmark) fc&MZnrct hM^^MA 4 3 KATCC No. CRL15 
5 5 ; American Type Culture Collection, Rockville, Mallyland, U S A ; Sa 
nton, J. B., et al., Cancer Research 46, 4701 -4705 (1986) $5 <££ft)zawa, S 
, et al., Int. J. (Cancer 40, 706-710(1987)#fig)O^W©IS^^g^< 0 
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-fy^^vmmLrcm 1 cm 3 o^Moje^^w^^iit/^^MM^ 
o iii^, i&»^^tes^.?iif( , ;yM©^7j<^o.2ini/-T'j7X'j 

- 5 m\m L jgffi 5 $ fcfc* 7 Bm^mf § o ^MMM b:^» (H% S 
a©Sp X L XD Z /6 (Evans, B. D., et al., Brit. J. Cancer 45, 466-468( 
hn-;W^yKT/C x 1 0 0 = T /C%)tLX^t 0 3fr£> 5 Omg/kg 

e g ¥ -u^7°$-$ysV7n?-vyy*i— wmmfchuzr, g 

4&<D2y/V?U ! ?ui/y*i—&^ Mx.fc£abl4^~fr\ src4^~ 1?©7 7 5 U 
-<D4^~ tf> #fc:c-src^~ tf ( I Cso , fflfcfcf, 1 OmM)fcJ;tfc 

-erbB 24^— t?(HER-2X 43 ££ffe U y/XW- tf\ fflfcfcf 

c-erbB 2-^niyy^^— tf(HE R-2)0|fi^(i;, fflfcfcf, EGF-R- 
PTK(C. House et al., Europ. J. Biochem. 140, 363-367(1984)#M)^f^ 

LrcjjmtmmKMfevzzo c-erbB2^~ mwmt^, tfD&mz, % 

tl§M»7°n r-3-/l/T\ Mx.fc£T. Akiyama et al., Science 232, 1644(1 
986)M£oTS!l£T?#£o 
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'So 

^ui/y^i—wmmnk ^vx^y, n.<o%mmm\, ®mtiQv-$ 

~£.tc\& I FN-jS> 7n7 £ — tf rnmm, ixx h n y y $5 j; tf / S MflBti 

Tiso*^o$f$L^M©^ -mwfem&. )i^TfeD, $?steT*& 

mtt 0 5 3 S *?( 3 (DSfl 
v&Otfcte 1 , 

RittAnfx %rcizim&7)i*)i(im^rci,z^usfy^ yr/, t^a 

7, tFn^X «r;I/n^y, «r;l/*7^;l/«y, £;l/»y, mk 



(28) 
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-C (II) 

aa)7Wl(#Ij^fc^7^, «7;l/#7^;l/7^7, 

a 0) 7x~7b7 5 A ^77Vl/7 5 7, ^7^/1/7^7, tfU ^7^7^ 

7, £fc&4fr£>i i^il/g?£W1-*7;l/*;l/75A gfcfc* 
ay)7x~;k S/ctt7'J;K ^x\-;l/&J;r;t 0 U v7Vfr?>3IW£n^ ^ 
^JI?^/> LTlpfn L /cM^-r n i/ 7 y ;K S R 4 te#£*r S 7 x 
. iliSfct^fn, 7^7, «7;l/*7^;l/7^7, «7/l^/l/7^7 
> > ? -M7;l/^;l/7^7, An^y, ^77, hU 7;l/^n7^;k tFo+ 
A «7;I/3^^, ffiKT/l/^/^W*^ #;l/tf^A «7;l/n^^* 
/l/fc/k #;WVE>f;k N-M7;l/4vl/-#;W^e^;k 7 9 L kyv^7' 

g) 5frg> l 2^0?^W-r^#g^7;l/^;Vt/c^TfE^fc^Tg^ti/c 
f5M7;I/^;I/ 
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tc\$\mi.-7 fr^-mw&n^T-visz u 7k 

j3 £)TfBC>fcOTM$l£ftfc7x~7l/ 
i)7i^k 

iii)-r b 0 U^;l/*5J;0->7yU;l/^p)^S^5}i^ti, gt^it 

/? y)7777k 

/?e)7^7, «77l/47l/7^7, 7-«77l/47l/7^7, «771/7j77 
777^7, ^7 77l/^77j7l/fc777 ^ 7, fgM77l/3^7#7l/#7i7l/7^7 
, ^777777^7, 7x~7l/7^7, ^77Vl/7^7, 777 K, N-7x 

7WF, 7^7-«77l//?j777l/7^7, («77l/3^7#7l/fc7l/7^ 

7 -«77l/77 7771/) - 7 ^ 7 , (^777/^7777l/fc7l/7 ^ 7 -«77l/ 
7777777-7^7, 7pU7I/-7^7, (N-fgM77l/3^77j7l/fc7V-7°n 
U7l/)-7^7, N 3 -«77l/^7l/-7^7 77 F, n" -7x~7l/7^7 W 
F, 777, 77-77, 7^77, h7l/X7X7l/*-7l/7^7, «77V77 7 
X7l/*-7l/7^7£fc&7n77l/7^7, 

7x-7l/g^#t?-fe77B 7/3 £ )TsBit©gte, /:(i7i^;H^A 
n77, 777, -Fn, 7^7, «77l/7j777l/7^7, «77l/^7l/7^ 
7, N,N-7-«77l/^7l/7^7, H Fp+7 «77Vn^7, ffiM77l/ 
777771/^-^7, 77771^7, ffiM77^^7777l/fc7l/, 777W7&771/, N — 
«77l/^7l/-777W^777 N,N-7-«77l/^7l/-777W^77l/^ & D 
3; ffiM 7 71/^71/ £ £ D $ ti T ^ § , S /c & 
y) iUH 
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.......^ CH2 " RS (HO 

7WF\ N-7x^WW h\ N-(^nn-7x^W-'>l/ 
y F\ N-(fTO3^>/-7i^l/)-9WF> N 3 -«7;l/4vWW 
F\ N 3 , N 3 — y-M7;l/4vl/-7 W F, n' -M7;l/4vl/-5M-7 W F 
, 7^/-«7;l^/^;l/-7^A (I&ffli7)l^$-yij)l$~)\s7^y-l& 

Mr - r ^ y > y ^vi/^^^^^^^^r ^ / -i&mrjiij y y 
pyr^A x^-yyy^F\ 7^;w^f\ ^r~>V3;fc&7^yv) 
e )«Zik^xik^ik s & $ it i&m -r mm^ y -t? y 



b)R 2 :fc<fctfRsfcj:&fc: 

^-i&mrji^-jir^y-y^uyy^y, ^>-i,3 
yy/k 7^y- l , 4-^;K ^y^y- l , 5 -yy/k 3-(3-7^7 

-7°nif^-;p)-3-r^f-^y^y- i .s-s^k 2-r^/y^y- 1 
, 4-yy/k i - T^yy^jiy-fzy- i , 4-yy/k l-tFn^^^f 

;I/-7^y- 1 , 4-yy/k Fn^y^y^y- 1 , 5-yy/k 
Fn^y-^-9-y- 1 , 5-yy/k 3-(2-75/-x^I/)-^y- 

i , 5-yy;K 3-rif^y^y- i , 5-^;K-ch 2 ch 2 -nh-ch 2 
-CH 2 -x 3-rif-2 , A-z/y?-)\s-^y*ty- i ,5-^V;K-ch 2 - 

CH[CH 3 ]-NH-CH[CH 3 ]-CH 2 -), 3 -7 3 -T^f-^y^y 
- 1 , 5-yy/K-CH 2 -CH 2 -N[NH 2 ]-CH 2 -CH 2 -\ 1 -r-^y 

*y- i , 5-yy/k i -rif- i - F/W/V7^/#/kfc/i/-^y^y- 
i , 5-yy/k i -r-9 1 - i -(^?-/t/7^/^#/kfc/t/)-^y^y- l , 



(31) 
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i -T*f- i -(tert-y^;i/r^/-^;i/fc;i/)-^y^y- l 
, S-vM'/k 1 -r-r- 1 -(^^n^^r^/^^fc^-^y^y- 

3 - 7f - 1 - 1 Fo^^-^^y- 3 , 7 - 3-7 
If- l-^7/A7^y-3,7-^;k 1 -7 ^7-3-7^-^7°^ y- 
3 , 3-(2-7^7-x^ L ;l/)-3-7'9 1 -^y^y- 1 , 5-^>f 

;K-CH 2 -CH 2 -N[-CH 2 -CH 2 -NH 2 ]-CH 2 -CH 2 -\ 1 

^t^;i/-7^^- l , 4->>-f;k 2-^;i/^;i/7^7-^y^y- i ,4-^ 

^;k 2-7f-^^xy-l,4-^/K-CH = CH-N = CH-), 2 
-rf-3-tFn^i/^f/k^>>xy- 1 ,4->>V;K-CH = C[CH 2 
0H]-N = CH-\ 2-7-9 1 - l-tFn^>- 1 -(4-* h^>-7x~ 
;l/-7^7)-^N7 P ^y-2 , 7-^;l/{-(CH 2 )4-N[CH(OH)-NH-C 
6H4-OCH3]-}, 3-***?-^y$y- 1 , 5->^;k N-M7;l/n+ 
^#;kfc;l/- 3-7-9 1 -^>^>- 1 , 5-^;k N-(Ci-Ci 2 7/V#7 
^;k-3-7^f-^y^>- 1 , 5-^;k N-^y7^;l/-3-7^f — ^ 
1 , 5->^;l/3;fc&N-(lf U F-2-^;l/-#;kfc;l/)-3-7*f- 
-^y^y- 1 , 5—>V;U 

m&0fre> 2 (2 <Dg$U 

vliOlfdi 1 > 

R «/J<^^ fcmgM7;l/4vk 

r, (iAo^7S/c(ifiir/l/^K MI©7x~;I/M^SRi ^#frT£*i^ 

a)R z &7.k^J3<J;£fR3& 
g)^II 
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R 4 te 

a a)#HC4 - C7 7M;H/cttfii7;WS(#Itl/ctt7^y, « 

r;i/*y^;i/r^y, ^7777vr^7, ^yi?A/**i/tiA/#-A/7^y, l& 
£ d BSD d , mmm^A,r\ 4^520 ^ni^^t?, 

a^)7x^7^A ^7^717^7, t?U 7;l//> 771/7 5 

ay)7i^K S/ctt7'J;K U 7;l7^}I^2t7 St^it 

HC?^ LTlp-oL feller n -7 7 U ;K S R 4 £#fiE*r S 7 i-;Hli, 
P»£ S/cttADf7 y 7 P 7 7^ 743 cfc tf M 7MM^^^i!()^I 

i?a)lfU7;K fx-;l/, ^T7U;K t?nU;K -f^VU;k 7U;l/fcJ; 

7W-IiW^fny^ U;K 

i) 7ix;K 

ii) #M/cttyon-Ij|7x/+yf/ctt 

i i i) 7 b 7 7 'J ;K t° U 7;l/*5 «fc 7 7 7 U /Ufr e> tu ^flJJlC?^ L 
TIS^ L fc Iti&m- 7 /^;1/-I«S^td 7 7 U ;k 

jS y)777/k 

ps)3frt> 8mm%mt%i/Zv7ji*j\s@mWL%rci / zm&7}i*}\s%rc{zi& 



(33) #g2 0 0 1 -5 0 1 2 1 6 

, 'ty^/i/ry, 7i^r^/, ^sw^a ^wf\ n-7x 

-;l/-^7 W F\ N 3 -«7;W7l/-7 W H\ n' , n' -7-fgM7/l/47l/7 
WF\ r^/-«r;^/^;l/r^7, (M7;l/n^7#;l/fc;l/7^7 

-\mcr frt> ; ^ iV) -r ^ /> (^7s>;i/^^#;i/*~;i/7 ^ 7 -«r 

/^;V)-T5/, /n'J;l/-75/^ (N-«r;l/3^^^;l/>fc;l/-7°n y 
;l/)75A N 3 -«7;M7b-^7W H\ N-7i^-f^WF 

> -777, 7T-i?y, t^a h;i/x7x;i/*~;V7^7, fstr;^yx 

nyy, ~hn, 7^7, «7;M7b7^7, N , N-7-«7/l^/l/7^ 

7 S (iffii7;^;l/T'il5 nri ^ , 3; ti 

y) jSHI 




(ill) 



(x^, R 5 ^7^4^7-{g£$7;l^7'l7l/7^7, ^y^vi/^^;?;;!/*- 
7l/7^7 N £Wh\ N 3 -7x^-;I/7^ F, n' -(^od-7i^/W-71/ 
>fh\ N 3 -(M7;I/3^7-7x^;l/)-7W F, N 3 -«7;l/47l/- 

^WF\ N ,N 3 -^-«7;l/^;l/-7 W F\ n" -«7;l/^;l/-7 L ^7 
WF\ 7^7-M7;l/#7^;l/-7^7, («7/Vn^7#;l/fc/i/7^ 
7 -«7;W7^;W-7^ 7 , (^y> ? ;l/^-^^^;l/^^;l/7 ^ 7-«7;V 
#7^77)7^7, 7°nU;l/-7^7, (N-«7;l/3^7#;l/fc/l/-7°n U 
;l/)-75A tFo^>-«7/ViJ/^;V-7^/, 7-«7/l/47l/7^ 
7-77 L ^y7^7, 77777^ F\ 7^;W^F\ 77^-77 3; fc«7^ 7 
7) 



(34) #S2 0 0 1 -5 0 1 2 1 6 

^/k NffiMT/I/n^^^^fc^-S-r+P^y^y- 1 , 5-^;K N-( 
)\s-3-7*T-^y$y- 1 , 5-v^;l^fcti:N-(h°y F-2-^;l/-^;l/^ 

^;i/)-3-r^f-^^^^- 1 ,5-y-fji 

SlOMWtfW M«m*3^t>'S^{*ti:, ^tllftW^ 
a)x£lV 




(IV) 



b)SV 



(35) 



#S2 0 0 1 -5 0 1 2 1 6 




c)xSV 

NC™i< , N {V) 
n— N 




H 



(D^VIII 



(36) #S2 0 0 1 -5 0 1 2 1 6 

/ 
N 




(VIII) 




e)*UX 




(IX) 



sis i <v{^m<nm%mm^mzMWr%o 



(37) 



#S2 0 0 1 -5 0 1 2 1 6 



fc fct - h n $5 £ Tf r fct 0 5 2 ©II] 






(38) #S2 0 0 1 -5 0 1 2 1 6 

in 




(XSii) 



fift'JXPC Is)*, t Fn+^MltliL, ^XIV 




^XV 



H 2 M 




(XV) 



(39) 



#S2 0 0 1 -5 0 1 2 1 6 



coy~vymmfo%, ^L<im^mm. m^m^^t;i/3-;k \miz 



© 3 , 3 - If X ^ 7 h - 2 - ^>r 7 - 7 7 U n - h U iSXVI I 



<DT^y t^^xn^o ±IH^xvi©3, 3-ex-^f-;l/^;l/*^h-2- 
W-r^Un- hU;Wi, "2 , 2 -ex-y ^/Vy /V#7°h- 1 -^77 

-7^!jo^MJ;W' £ N R. Gojnpper&jClFW. Topel, Chero. Ber. 95, 
2861-2870, #fc:2868H> M^Xmitls 5 2 0 °C<D^MX\ SCH 2 (CN) 

2 <D7 p vm&- hvfrt r.&i£mm<Dm<D, y ^ y h y 7 a y ^ y 

L < fct 1 0 0 frZ 2 5 0 °C> ffl*.fcf#fc: 2 0 0 "CTIt? 0 

-/k Miilli: y y y -;k M x. if MMifJmST <D tF^iSyt (Dfcj&K & <0 f# 

■So 

Tjficc) : SJSfci:, ±#L/cfUg> j?Sl<ttl0 0^2 5 0t, ii(f#C 2 

oo°ct\ mmnmET, ^rcizmmm^ im&rm^vnmmmm 




R 



(40) 



#S2 0 0 1 -5 0 1 2 1 6 



7jf£d) : SJSfct, ±#L/cfUg> $? 3; L < it 5 0 ?> 1 8 0 °C, WZ-tf^K 1 2 
SL<tt5 0)b^l8 01C, M;tfc?# iCjSBTF T'OSJSJC cfc Df#§o 

8 0*^1 5 o°c, m^jKtt, m^r&k-^wm&m. ®m»tm 

Ux^-;l/fcSJS*^ x^XVIII 



SJ5fcJ\ ±HLfc?Ug> L< fc* 5 0fr5 1 8 0 °C, M^W^C 1 2 0 °CT 

H2^m^*5^T, #e.nssxvin©{fc^i^vi(^tfj, vtto^fcttife 

Mt§o #£JSfci\ M^M^^T;I/3-;K ffl^fcTT;!/*/- 




(XVIII) 



(41) #g2 0 0 1 -5 0 1 2 1 6 

±#L/trUg, fffL<a50^P»l 8 0 °C, 70^5 120 

BO 



HCi 



n 'a u 



« C! 



(42) 



#S2 0 0 1 -5 0 1 2 1 6 



fJo 

tcwmm. mz-imm. m^mmmm, ix.dh'jxw^«s« 

?f©3;fcfcJ:±#L;rc:rSJi^ iJI^-8 0W*5l2 0 0^ L < teSfa- 2 
(TCfr^l 5 0°C, i^Wt§M«T\ *^j±^£fc&OT^» 

;K M^ffxfl/y^'j3-;K FU^-;k Mx-fcf^U -fen-;k lfctt7'J 
-;I/7;I/3-;I/, i^(f7x/^K i?7^ F\ $J*.fcf;*7;k-J?yg|75 F\ Mx. 

F\ Vt^A/T*? F7^ KSfcfcj: 1 ,3-^^;!/- 3 , 4 
, 5, 6-fh7t FP-2-C1 H)-h°U ^vVy(DMPU\ #;k£>^ # 
f^lSfcail, |h£«(D7^F\ m^+^^U^HhUr^ F\ x 
-77k M^m^x— r;k M^ttr F^fc Fo77^f/ctt^W^ £ 
fc&^x-TVk M^L^x^Fx— rJl^fc^^Uy^V n-;F>>W;F 
x— r;K Mn^ffcMbfcj^ m^n{gi&7;l/xj>\ m^fb^ky 
|fcl^on*;l/A, ^F>\ Mx.fc£7-feF>\ xFU;K fflfcfcfT-fe F^F U 
/k ^ftfcktk ffl^tfftfckg^ xxfvk fi^x^;k \*7>TMy 

X/F7^>\ Mx«^97FX;F7^^7F\ li'NfnE mtf^'J^^ 



(43) 



#S2 0 0 1 -5 0 1 2 1 6 



; mm ; mw ; mm ; x/^p— > 3 yK&zmmo&MT&nim^tcim 

•So 

7km%$s & xsmmmK & ^ r \z $ § 0 



(44) #S2 0 0 1 -5 0 1 2 1 6 

m^LfcUikmm, met hicu^tzmcmLrcummjmr'&Zo 

im 2 o %frt>ffi 9 o %Sttfig^*3cfcr>* 1 0&^ff^ra«? $ L < 5 %fr 

^2 o %s«^#t?o Wu^aff^*, m«\ ry^K 
mum, mmzrcimmffcmmwmtZo 



(45) #g2 0 0 1 -5 0 1 2 1 6 

tsmmmmm, mtt^^y/n, vv^y^m, ^vx^-ym, ^y^fy^ 
/w^f-yfo vM'jy^ xfT'j^E -v\y^ s 

m^tciiv yuymmt^mmmm^T-^, mmvm^ m&mu m 

^{fH^^yE, l3-tiU7-y%tciZ3 , 5-^-tert-^f-;l/-4-H Kn3r 

h°;K "Labrafil M2375" 01? U ^^x^lxy^y -fen-;!/ h U ^x- K 
Gattefosse, Paris), "Labrafil M1944CS" (^fiSftjKU «f#iin^U =J-/K 

/I^^TVkSrl^t? ; Gattefosse, France) ^ "Labrasol" (^fP^ U WHM^ 
U -fe U F, T C M(DT)la~)immc <fc 0 S3t U ? U -fe U Kfc <fctf^ U x^ U 
yfV =i"-/var..xr/i^l%t? ; Gattefosse, France)*} <fctf/£fcf2 "M 

igiyoi 812" (c,i^c 15 ?)iS0fiiiijS(6iio hy^y-ty f, hsis ag, 

Germany) T^yFl, ^U-77fc 

m^mmmm^MMnL imam, wmi^th-^ w 

x b-;l/^/c«V;H£ b-;K -fe ;U o-XSifc T$/ S li U y^;y^7A 



(46) #S2 0 0 1 -5 0 1 2 1 6 

m 

-X, t: FP^>7°Plf;l/^;l/-fe;l/P-X, F U 7A#;l/4^>^;H?;l/ 

mi ®mf±mmm, zrcXM^i/tnum, gmxvv-AswvFy 
, ^rcitr^ym^rcit^fo^ MZ-tfT)\s¥ym.j-hvvi±T*%>2> 0 

kDW^em, #U lfx;l/lfpy F>\ ^'Jxfl/y^Jn- 

Wfc <D M S * -fe 71/ p ^ X , $| x. f £ 7 £ JVM T -fc f - ;1/ -tr ;1/ p - X £ 7 X ;l/ 
Mb FP^^7°Pif;l/^9 L ;l/-b;l/P-X«»^ffl'r§o ifeMtfdiM^ 

fc-if^f-yfecfcrMM^ Mx^U-feP^/Ft/cteV/l/tf F-;l/fr£>J?5c&ft 

^*7°-fe;i/^^t? 0 ias^**^-fe;wi, ftm%fr*$m<DBT\ wmm 

tclZXr-TV ym? > / 7^^ <fc tf/ftMfc: <fc 0 , W^itni t <DM&tiBT*'3& 

o #;*7°-fe;i/^^^T, mm&ftim%L<imm%:mfoffimL m^mmm 

, ^77r/ilfcl»Jifpy^J p-;l/^/c«x^py©HIM^xx 
, Mx. fcf, # 'J ^ S/x^ p y v ;l/ if X >1t Mxxfvl/^WffifSWJ $ ft 



(47) #S2 0 0 1 -5 0 1 2 1 6 

2 o %, L < \Wi i o %©JtgT?#tr, Sfctt5i^* i fflfcfcf. 5 

o 

(owmcommz, -hm^o . i gfrztfas g, l< ao . 5 g^^2 g© 

H P L C £JiB : 

grad 2 o-ioo/ 2 o 2 0#£fc>fc3b)t£<Da)E> 2 0 %-> 1 0 0 % 0 

gra d2 o-ioo 1 3 SHcfrfcSb) ^Oa) 2 0 %^ 1 0 0 %+ 53h 100 %a) 0 



(48) #S2 0 0 1 -5 0 1 2 1 6 

gracU 7 . 5 ftK fc> tc 3 b) tfJ ©a) 5 % -> 4 0 % + 7 5h 4 0 % a) 0 

^»Ja) : Fx F U 0 . 0 5 % T F A ; MPttftJb) : ;J<+ 0 . 0 5 % T F A 
o *7A(2 5 0 x 4 . 6mm)raffl#jgCi8 -Nucleosil(5 (imW?^X 
> ^^^x^/I/^vyT^WIg^W^il^fbL/c^U^^f/K Macherey&Nagel 

Diiren, F R G) 0 2 5 4 na^UVWtJ: f*f# 0#fSj (t Re t ) li^T^ 

abs. ^ (M7j<) 

Boc tert-7>;F^y*;Ffc;l/ 

^7j< fflfdJSffc^ F U «7A?§M 

DIABAL-H ^yy^/FT/l/^x^i^vi' F^-T F\ Wc*"$-\sy*¥ 1 . 00M 
D I P E V 7°P t£ /Fx— r;U 

d m e u 1,3-^ t^f- 2 ->r ^ ^y u >v y 

DM F >^ ^t/l/Ar^ F 

ESI-MS il/^ hPX7V-^y{bMM7>«c 

HV MMQ 

min ^ 

fab-ms nmm^wwnmwftm 

NMM n-^/f^/f* 1 ; y 
RT ^rU 

rv n-y y-x/^t°y-^- 

sat. fBftl 

T F A F U 7/F^nI^ 

thf rh7t Fn 7 7 y (t h y ->i,/^y yy x / y») 

#fBL%l^ID, OT^ffiM^IHSOl^Cm.p. >^J8 0 °C)TO#:fe 



(49) 



#S2 0 0 1 -5 0 1 2 1 6 



'MMM 1 : EEMLfrffg^ 1 7 1 (i 1(0.8 4mol)©h7^ny^ffi7j<tP^ 0 
°CT2 0 0mg(0.7 6 7mmol)E> 3 -7 ^7- 4 -(3 -^OD-7i^7 ^7 
)- 1 H-h°77n[3,4-d] t£ U 5^^©4ml©lf y^/JS{fc^^-lx^(l : 1 

) tp<Dmmmcm\\u rtt*3b mmntz> 0 n b n^Mffs^ri » § 

-3 -(2 ^-^f/V-^nW^/^/) - 1 H-fc^/n [3,4-d]tL°U 
^ ; H P L C : tR« (grad 2 o-ioo/ 2 o ) = 1 5.0 ; FAB-MS (M + 

H) + = 3 4 5 

Xfy^l.l : 4 3 . 6 ml (4 0 0 mmol) Ck^77t77 ^ 7^\ 6 8. 4 g (4 0 0 
mmol)© 3 , 3 - If X(^f^77^1/)- 2 —777-7 7 U tt - h U ;l/(May 
bridge)^ 4 0 0ml©fj&x^;l/tfi©®Mffitei£ira1"«o MM^o < D 7 
0 °C (->M e S H <Df§£ ! ) S T» U ^iST* 1 . 5 BOTf #U R T fcftlfl L 

> mmc&vwmu is H B H tt 3 5 / - 3 - ^ ^ ^x;b7 7 2 



H), 4. 7 7 (s, 2H), 2.5 9 (s, 3H)„ 

Xf-'y7°l . 2 : 2 4ml(0 . 4 8mol)<DH F7 77;Mn», 9 2 g (0 . 4mol) 
©3-^7S>Vl/7^7-3-7^;l/X;l/7rx;i/-2-;777-77y nx HJ 
;l/©4 o 0ml©^^7-;l/tfJ©i?f?StcJSTU rUfi& 4 o °ac±#rr§ 0 SJSrg 

&M%®-d < MBlLT«Kt(^Me S H(D%^ ! X 2 BOTW;*^ RT 
l^iPU H^fcJ:^, «2 0 0ml<Z>aa*T?«lti"5. rvi^o 

#1^ MiEfe^^xf^x— r;UT©ift*§H;: £ 5-7^7-3-^77/1/ 
757-1 H-h°77-/l/- 4-777l/fch U/HSpectrochimica Acta, 47A, 1 
635(1991)] ; m.p. 1 5 0 - 1 5 2 °C ; T L C : R f = 0 . 4 1 (1^X777) 



X7-y7°l . 3 : S^HH7C17 7 4 . 3 g(3 4 8 mmol)<D 5 -757- 3 -^7 



1 H — N M R : ( C D 3 O D ) 7 . 3 6 (m, 5 



(50) #g2 0 0 1 -5 0 1 2 1 6 

V)W 5 7 - 1 H - b° ^ 4 - #;I/#x h U ;1/<D 1 . 0 U >y h ;KD h ;l/X 
> t£©}§»> 2 7 0 . 1 ml ( 9 5 % ; 4 0 9 mmol) <D N , N - >>7 

£ tf^xf-;l/x— r;l/l?©^K N' — (3 -^y>>;l/7 ^7-4-^77 
- l H-t!^y-;l/-5-^;l/)-N,N-> ? ^9 L ;l/-^;l/Ar^v'>^:f#§ ;m. 
p. 197-200 °C;TLC:R f = 0. 50 (Mx^/l/) 0 
X7^y7°l . 4 : 6 0 g(0. 4 7mol)£> 3 -^nn-7xU 2 5 5 ml (0. 5 
6mol)(D2 . 2 N7^7-/M4HC 1 £i§ffg«o M«£tHtS©^x^/l/X 

•So 

Xx-y7°l . 5 : B&rMLW^ 7 9 . 2 g(2 9 5mmol)©N' -(3 -^yVA/T 

^y-A-i/ry-iw-^ v-jv- 5 - n , n - ^Az-^A/Kt 

^Vy^tl 0 0ml<D7^7-;WcSt-S ; 6 0 . 6 g(3 6 9mmol)(D3-7n 

S^^fo^^^S 0°CiC^£fiU 2 y >y K^cOTlCTk, 2 0 0mlc7}sat. Na 
HC0 3 »itfl U'y h;KD^xf-;Hca<* 0 7j<14ffl£;^U llif 
2 [HffltH-r §0 ^$tt@^ 2 07K sat . N a H C Os mm, 7^ ktf&m.ik 

n„ m$kMU$S&Xf3 0 0ml©^x^;l/X-fvl/Wf«cd;D, l§H a B 14 3- 
W>7^/-4-(3-^nn-7i^75/)- 1 H-h°^7n [3,4— d] 
b° U ^ ; m.p. 214-217 °C;TLC:R f = 0. 29 (11^x^/1/ 

: s\*y-y= 1 : Do 

X7^y7°l . 6 : 7 5.8 g(2 1 6mmol)0 3 VhT ^ 7- 4 -( 3 -7n 
n7xx;l/7^7)- 1 H-t? 7 N /n [3,4-d] If U ^Vy<r> 1 . 5 U v h)KD^y 

, BULW^, 8 4 g©Mt7;l/^x<j7MFluka, Buchs/Switzer 

land)© 5 0 OmlO^V-tf V«^»L, 8 0 °CT 2 . 5 B$HM&«o SJSig 



(51) #S2 0 0 1 -5 0 1 2 1 6 

m\ ftWhtmw%:m\WML, *T*stL<^-rs(^K.) 0 n-7'j-x 

1 kg©7K^«M&^M«imU 4 0 °C£ 2 B^P7M»f £o 1^147 

-Mzm^cfr, 4N7W4HC iKmocfr, ffiftmzmmc&vwmir&o 7 

«imLT/ £ /-;l/*^tcWS*T 3 0 ISH^S?XLT7j<m^So ^Cfif 
li^, 7-fMlN a 2 C 03«/^^7-;l/fecfctf7j</^^7-;l/^fflLT 
JfeBDig^o 5 0 77/7/-;b7©M\ i/*xf;l/Xf;VT'©m »3ifc<fct>* 
S9&fc:<fctK 3-75/-4-(3-^nn-7z-;I/75/)- 1 H-t^/n 
[3,4-d]lfy ;m.p. 232-234 °C;TLC : R f = 0.50(1^ 

2 : 1 fc^SSKLT^ l 9 7mg(0 . 8 4mmol)©SlL#l^ifeK#f% 



0°C72 0 0mg(0.7 6 7mmol)<D 3 -75/- 4 -(3 -7nn-7xx;l/7 5 
7)- 1 H-tf77n[3,4-d]tf U 5S?y(Xf7^1 . 6#K€>£> 4 ml© If U 77 

/mttz-isyd ■ lymmmhuL, mm. otr\ *i6» rt 

T?£JS£^ 3-^/>f;Vr5/-4-(3-^DD-7x-;I/75A- 1 H 
- b°77n [3,4— d] b° U 5 77£rf#& ; H P L C : t«e, (gradwzo ) = 1 4 . 
7 ; FAB-MS(M+H)= 3 6 5 0 

MW.W3 : fl^Lfrffg), 83/i 1 (0 . 8 4mraol)(D2-77y*M>i^O 
77 0tT'2 0 0mg(0 . 7 6 7mmol)<D 3 -75/ - 4 -(3 -/nn-7 

xx775/)- 1 H-tf7/n [3, 4-d]l£y 57X77^7 1 . 6#M)©4ml 
<D b° D 7" 7/igf 7 7 7 ( 1 : 1 ) U 0 °C 7 1 B$H§ ifft § 0 SiS 

^^3 0ml©7k7j<^a^\ 7M (^Ll^?14!)©Mb/77y//77- 
7/x7/-77fflm7So W«ffl£*Ms<fctf:&^T?ffiitU «^(Na 2 
S 07ll|g77DiI£?rf So 2ml«x^/-;I/c^T©ffi#fej;tJ e Mji^^D^ 
4 -(3 -7nn-7xx;l/75/)- 3 -(7;!/- 2 -77-777fc7-75 



(52) #S2 0 0 1 -5 0 1 2 1 6 

/)- 1 H-tT 7 x /o [3,4— d] IfU ; H P L C : t«* (gradwz 

o)= 1 2 . 7 ; FAB-MS : (M+H) + = 3 5 5„ 

mm\n 4 : mm\n 1 MiHcLT, 2 OOmg(0.7 6 7imo1)<D3-7^/-4 
-(3-^dd-7i^75/)- 1 H-t°^yn [3,4-d]b°n^(XT7 
7°1 . 6#M)©4ml<Dt°U v^/^fl^^y l : l WM^:, 0 °CT 2 5 1 mg( 
1 .0 5mmol)©^7x>-2-*;l/^>|^feK#fi:SJS$^:So 2ml©DMS 
0W»^O2 0 0ml©^x>Hi?f?g(0 . 5 g/2 0 OmDtcfcStfcMS^J; 
D> 4-(3-^nn-7x^7V)-3-(^xy-2-^;y-M» 
7^/)- 1 H-tT^yn[3,4-d] tTU ; HPLC : t Ret (gracWi 

00/20 ) = 1 4 . 4 ; FAB-MS : (M+ H) + = 3 7 1 0 

^jjffl 5 : gjgg?Sla~F\ 3 3 7 /1 1(3.0 7mmol)©NMM*3j;0 : 2 1 9 /i 1 ( 
1 . 6 SmmoD^nn^gt^yT^U^:* -2 Ott'l 8 9mg(l .5 3mmol) 
©If 3 'J y^(D3 . 2ml©THF^$fc^ffflL(->fife®ig?£\ &vv?3 
»t§„ 4 0 0mg(l .5 3mmol)©3-7^7-4-(3-^PP-7xX/V7 
^/)- 1 H-t?7V*n[3,4-d]lf U v>*y(XT7/l . 6#K€>£:^»imL 



1 0 OmKDzMc&ff, ffi^M^MLT7j<T»«o l 0 0 o CT5ml<DDM 
S oTOlfl, 2 5mKDx^/-;KD-»4oJ;t;rl}i^4-(3-^nn-7x 
x;l/7^/)-3- (try F-2-^;l/#;l/*x;l/7^/)- 1 H-t°^Vn[3,4 
-d] try ^.i?y*t>rcP>? ; m.p. 2 7 6-2 7 9°C ; HP L C : t* (gratis 
00/20 ) = 1 5 . 2 ; FAB-MS : (M+ H) + = 3 6 6 0 

WM$\ 6 : mMMmUT, 3 2 0 n 1(2 . 9mmol)ONMM$5 <£tf 2 1 0 /x 1 ( 1 
. 6mmol)<D^nn4 ? H>ry^f-;l/^ -2 0W2 5 Omg(l . 5mmol)©2 , 3- 
^^Uy^^i^MMWtlWkKmhX ; Chem. Ber. 104(1971)2347#M]© 3 
,2ml©THF}§Itil)PU ^1/^4 55jWN"£o 3 7 8mg(l .4 5mmol)<D 
3-7^7- 4-(3-7nn7xx;l/7^7)- 1 H-tr^/n [3,4— d] try ^ 

v y (xr v 7° i . 6 mm ^M^vmwu Bj&u&to* RTci^t, 1 m 



(53) 



#S2 0 0 1 -5 0 1 2 1 6 



DMSOMU JWU IiLTx5f/^;I/WLT4-(3-^oo- 

7i^r^y)-3-(2 , 1 h- 

h°v7 n [3,4— d] M U ^ v^ttS ; H P L C : t* (grad^o ) = 1 6 . 5 
; FAB-MS : (M+H) + = 4 0 9 Q 

7 : miMM 5 l^il^ IT, 2 6 3mg( 1 . 5 3mmol)©b°^n - U y$(Fl 
uka ; Buchs/Switzerland)£>3 . 4m\(DT HF ffiW.33&Z$ 3 3 7 ^1(3.0 7mmo 
DONMM^ 2 1 9 \l 1 ( 1 . 6 8mmol)<D£ntf 7777l/T?gttftU 

0 Omg(l . 5 3mmol)0 3-r^/-4-(3-^nn-7x^;l/r^7 
)- 1 H-h7yn[3,4-d]h 0 'Jv^(Xf77°l . 6#K8) fc£JS£#«o ^ 
2 ml <DD MS 1 6mlOx^7-;l/^P>cDlSII4b^^ D , 4- 

(3-^OP7 x~;l/7 ^7)-3-(3,4-^P y Vir*i/—*y^M )\s7 5 
/)- 1 H-lf^yn[3,4-d]lf U ;m.p. 304-305 °C;HP 

L C :tRe, (grad 2 o-ioo/2o ) : = 1 4.8 ; FAB-MS : (M + H) + = 4 0 9„ 
: H%M5 MiHcLT, 3 8 6mg( 1 . 5 3mmol)©N— 

->*;l/fc;l/-(D, D-M'J y©3 . 2ml<OTH F^43«fct>*3 3 7 |i 1(3.0 
7imo1)<DNMM;£\ 2 1 9 /i 1 ( 1 . 6 8mmol)^PP4 f ^7777l/Ti'g14{[: 
U ^T4 0 Omg(l .5 3mmol)<D3-7^7-4-(3-7nn-7x~/l/7 
^7)- 1 H-b°v7n[3,4-d]tf U v^Xr^l . 6#M)TTg'l4ftr&o 

I^2N H C l -M, sat . N a H C Os ^»£tm^/J<T7^U HflCT 
-/§14fflMt/^:rlW§o i^#J£> 1 . 1 il(DDMSO»i;tf 1 Oml^x 
# 7 5 £>J&SH{ tK <fc ?K rac.-3-([N-^y >>;l/^ S/ ts - ; S 
'J;I/]-r5A-4-(3-^nn7x-;I/75/)- l H-h°^7n [3,4— d] 
U 5 ; H P L C : tRet (grad 2 o-ioo/ 2 o )= 1 4 g ; FAB-MS : (M+H) + 

= 4 9 4 0 
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mmm 9 : mmm 5 1 mm^. lt, 5 1 4mg(2 . 3mmoi)<DN-^y>?M*i/ 

^/I/fc/Iz-CD/U-r^ym . 8ml©THF-/§»£tf 5 0 6/1 1(4. 
6mmol)©NMM^:3 4 9 /i 1 (2 . GmmoDO^nn^W V T^l^iSffiffcU 
0 0mg(2 . 3mmol)0 3-r^7- 4-(3-^Dn7i^V7^/)- 
1 H-h 0 ^yn[3,4-d]t£U v>*y(XT7/l .6#M)£SJS£« 0 MM 
»2ml©DMS 0^\(D 1 0 0°CTO^?, 3 OmKD^ /-jKDmu^S 

rac. 3-{(N-^y^«i/M&-77^1/)-7^/i-4 
-(3-^on-7i^;l/75/)- 1 H-h°^yn[3,4-d]b°U ; 
m.p. 238-240 °C;HPLC: ti* (grada-io/a ) = 1 3 . 5 ; FAB-MS : ( 
M+H) + = 4 6 6 0 

MWffllO mnW5 tmmteLT, 4 3 6mg(2.3mmol)©N-xh:£$/;fr;l/ 
$-j\s-(D/L)-/V)y[(D/L)-/V)yfrP>, J. Org. Chera. 60, 7256(19 
%)Kfflfc<D£5Km&\<D4. 8ml<DTH Fig^fccfctf 5 0 6 ft 1(4. 6mmol)cD 
NMM^3 4 9 /i 1 (2 . 6mmol)0*nn4^^y7>;l/^1£{fcU «6 
0 0mg(2 . 3mmol)<D 3 -7^7- 4 -( 3 -^PP-7xX/V7^ 7)- 1 H- 
t^7n[3,4-d]lf 'J5^(Xf7^1 . 6#K€>£SJS£#3o DM SO (2 ml 
)'\©10 0twm 2 5ml(Dx^/-;l/(DisijPfecJ;^£P^J:D^ rac- 
4-(3-^nn7i^V75/)-3-{(N-xf^«^l/-^ 1 J 

1 H-tfvVP[3,4-d]b 0 U ; HPLC : ti* (gra 

d 2 o-ioo/ 2 o ) = 1 3 . 2 : FAB-MS : (M+H) + = 4 3 2 D 

mmw 1 1 : mm 5 £ nm\c lt, 1 8 omgu .0 3mioi)<dn-7 h+s/* 

/toV-(D/L)-/^jy[(D/L)-^yy^B, Chem. Lett. 705(1980) £ 
IBic©c4;5^S}g](D3 . 2ml(DT H F^t-S*3^tf 2 6 0 ^1(2. 4mmol)<DNM 
M^l 56|i 1(1.1 3mmol)^7nn^Wy7^;l/T7g'[4fr:U 6 
8 . 5mg(l .0 3mmol)<D 3 -7^7- 4 -(3 -7nn7xX/l/7^ 7)- 1 H- 
t£ ^ V n [3 , 4 - d] b° U 5 ^ y (X 7- y 7° 1 . 6 #M) £ •£ * <, DMSOOml 
)(fn?©l 0 0°CT£>if£K 7ml©x^/— ;l/©^frpfe«fctf 7ml©D I PE&J; 
tfOT^fx rac- 4-(3-7nn7xx;l>7^7)- 3-{(N-7 
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;\s#=.;\s-;V)>V)-T^/} - 1 H-tf [3,4-d] If 'J ; H 

PLC: tRet (grad 2 o-ioo/2o )= 1 2 . 4 ; FAB-MS : (M+H) + = 4 1 8„ 
ilil 2 : 4mlQTHF/DME U 1 : 3 4 0mg(0 . 0 8mmol)<Drac. 

- 3 - (lN-^Z/i?M*i/tH\/$-A"V) ;W-75/)-4-(3-^nn- 
7x^1/7^/)- 1 H-lfvVn [3,4-d] k°'J ^^y(IIi8#I)^, 1 0m 

go p d / c ( i o %) & £ i o fi l © i , 2 ->>7 n u-^y^y^Tr^m 

TilfiU 3 0ml<D7j<fc:&^\ SD^MjiLT, M^ffi*STT\ ftUttRTT* 
Mfl^ 5 0 "CTH^C cfc 19 itHi U rac .-4-(3-7nn 7x^7 5 7) - 3 
-(/^;;l/-r^/)- l H- if 7 7*n [3,4-d] tf U ^v^ffS ; HP L C : u 
et (gradzo-ioo/zo ) = 9 . 2 ; FAB-MS : (M+H) + = 3 6 0„ 
ill 1 3 : ( S ) - 3 - [ 3 - (>>7 5 7 -Jj)l$~)l7 ^7-7 T 1 ^) - 
7x^757]-4-(l-7x^xf;b757) - 1 H-fc^/n [3,4-d] 

if y ^^y^ *^an»^s®©^^^oT#So 

1 4 : HMffJ 5 £ LT\ 5 0 2 mg( 2 . 8 6 mmol) © N ->f V 7^/1/ 
S/>©5 . 9m\<DTHFffim35&Z$5 8 0 /t 1(5. 3mmol) 
ONMM^ x 3 7 5 |i 1(2.8 6mmol)07nn4 i ^777 L ;l/^rS14fbL, & 
1^7 4 5mg(2 .8 6 mmol)© 3 -7 5 7 - 4 - ( 3 - 7 PP-7 x~/V7 5 7) 

- 1 H-lf^yn [3,4-d] If U v>*y(Xf77'l .6#M)fc£J5£-££o 7 . 5 

ml «ffif x 7 7 -/l/fFKD«:fe J; Zfm^<DWM^ 4-(3-7nn7x 
~;l/7 5 7) - 3 - ( [N ->f V 7*f-;l/#+ 7* U -757)- 
1 H - b° v 7n [3, 4-d] If U 5 ^ 7^|#S ; H P L C : tRet (grad 2 o-ioo/ 2 o ) = 
12.8; FAB-MS : (M+H) + = 4 1 8„ 

Xr y 7° 1 4.1 : 4 . SmltDv^^yfe £tf 8 7 2 ^1(6.6 6mmol)©7n 
O^WV^tM^ 5 0 0mg(6 . 6 6mmol)(D7l> i/y<D 1 4ml©2 N Na 

Mt^„ /Kttffl^ 4 n h c i mmxmmth, 2 M{t7 t 1 py^ffltH-r § 
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i/y%n% ; fab-ms : (m+h) + = i 7 6 ; 



1 3 ) 8. 0 (sb), 6. 9 3*5^1^6. 2 1 (2m, 1 H), 4. 0 2 $3 £03. 8 8 (2m, 
#2H), 1 . 9 3 (n, 1 H) , 0 . 9 4 (d, J = 7 , 8 H) „ 

mnm 1 5 : mmm 5 1 mm^ it, 2 8 3mg( 1 . 4 9imoi)<dn-^ h4^# 

;l/fc;l/-(D/L)-tert-n^S/y<D3 . 3ml©THF»itf 3 2 9 /i 1 ( 
2 . 9 9mmol)£>NMM£\ 2 1 4 \l 1 ( 1 . 6 4mmol)©^nn4 i W V^;bt 

ISttfCU «3 8 8mg(l . 4 9mmol)<D 3-75/-4-(3-^on-7i 
1 H-h 0 ^yn[3,4-d]b°U v^(Xf7 7°l . Q0M)t2 om 

mJxmZ&Zo ij7A^7h^77^-(S i Ch ; F;H>/S|if;l/=l 
: l)^j;D> rac.-4-(3^nn-7x~/l/7^/)-3-([2-^ 

;i/fei/rv-3,3-^^i/-7"fy;w-r = /)- 1 H-if^/n [3,4 

-d] t? U 5 *Jy%M%> ; H P L C : tRe, (grad 2 o-.oo/ 20 ) = 1 2 . 1 ; FAB-MS : ( 
M+H) + = 4 3 2 0 

Xf-'y7°l 5.1: 2 9 3 /i 1(3.8 1 mo\)(D^UU^m^^-^, 0.500 
g(3 . 8 lmmol)<D(D/L)-tert-tt^>y0 8ml<£>2 N /Klfck^fi:^ HJ ^ 
AIS?SfcJ;tf 2 . 5ml©> ? ^'9->'^'&tfO^^»L, SiSM^6 0 °C 

tm 4Btnw^„ RT^m asissffi^ft^^ix^^^-rso 7j< 

ffit^„ gi$t(Na 2 S0 4 X mg^OMHU N- 

(^ h^rS/*;l/fc;l/)-(D/L)-tert-n-rS/^#S ; FAB-MS : (M+H) + 
= 1 9 Oo 

gMLL6__L^ffiM5 tmmt.LT, 3 6 5mg(l . 5 8imo1)<DN-^V 7^/1/ 
^S/*;l/fc;KD/L)-tert-n>Ti/^©3 . 3mlOTHF^feJ;tf 3 4 



1 H-NMR(CDC 
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7 /a 1 (3 . 1 5mmol)E>NMM£2 2 6 /i 1 ©( 1 . 7 3imol)<D7nn4^777 
^/I/T-ffittftL, 1 lmg(l . 5 8mmol)<D3-7^/-4-(3-7nn 

-7x^/1/75/)- 1 H-l£^7n[3,4-d]lf 'J5^(XT7^1 . 6#8S)£ 
2 0^K^S„ iJ7^nvf^77^-(S i 0 2 ; b;Vxy/lix^ 
;H : l)feJ;(i|if/y/DI P E c^WW^J; rac.-4-(3-7n 
n-7x^7^7)-3-([2-^y7YM+^M^7^7-3 , 3- 
^t^IT/t^W-T^/)- l H-if77D[3,4-d]if»J ^v^ffS ; HP 
L C : tRe, (grad 2 o-ioo/ 2 o ) = 1 5-5 ; FAB-MS : (M + H) + = 4 7 4 G 



Xr-y7°l 6. 1 : 4 9 8pl(3 . 8 lraraol)(D^nn^l^y7f;^ 0.50 
0 g (3 . 8 1 mmol)©(D/L)-tert-n>fi/>©8iiil©2 NTMS&kWtfti- h U 

i/ij )]/#=.)]/- (D / L)-tert-n>f ^y^ffS : FAB-MS : (M+H) + = 2 3 2 



^ffiM 1 7 : mmn 1 MSHcLT, 4 0 0mg( 1 . 5 3mmol)(D3-7^/- 4 
-(3-^7007x^757)- 1 H-k77o [3,4-d] If U 5^ S /Ur ^7 
1 . 6#KS)©8ml©lf U^y/J^fC^^l^y 1 : 1 OtTMOljiK 
1 . 7 3mmol)©£7°pyM7M^aS2^ 4-(3-^nD7x^V7^7) 
-3-^-9-/^71/7^7- 1 H-lf^yn [3,4-d] IfU v7>(l 8^|RT) 

: H P L C : tRe, (gradzo-™ ) = 1 2 - 4 ; M S : (M) + = 3 5 8 , 25 
9(M-CbHii 0) 0 

mmm 1 8 : mmw 1 ^iwi^clt, 4 0 omg( 1 . 5 3moO© 3 -7^7- 4 

-(3-7nn7x~7l/7^/)- 1 ft-M^Vv [3,4— d] b°'J ^ -77(77 ^7° 
1 . 6#M)©8ml©b°)J77/^fb77 L P7 1 : 1 <Dffifli%^ 0°CT2 8 8 \l 1 
(1.6 8mmol)©^777^7nv-r F£SJS£-tf\ 4 -( 3 -7nn7x~/l/7 
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^y)-3-^-yyy^/i/7^y- 1 H-^yoB^-difijv^d smm 

R T)^f#£ : H P L C : tut (grad*-™ ) = 1 4 . 5 ; FAB-MS : (M+H) + = 3 
8 7 0 

1 9 : EE@L%ffg>, 1 9 6mg(l . 1 2 mural)©* # yXfrfryM&idtiS 
^ 0°CT2 0 Omg(0 . 7 6 7mmol)© 3 -7 ^ /- 4 -( 3 - y nn7 x~/l/7 
5/)- 1 H-lf^/P [3,4— d] If U ^S>>(Xf7 7°l . 6#M)©4ml©h°'J ^ 

T»t§» 9ml©D I PEfeitfZiKD^W^ tlSHfe^tC^ 
AnU ?MLfc^jgtP&«U 2ml©?#Hx£/-;WcM8?LT lml©7jc©?& 
Ant * 0 ISffef 4 - ( 3 - y n n - y x~;l/7 5 7) - 3 - y # yx;l/*^ 
h7 ^7- 1 H-lf 7^/0 [3,4— d] If U ; H P L C : ti* (grad 2 o- 

100/20 ) = 1 1 . 3 ; FAB-MS(M+ H)* = 3 3 9 C 
mMM2 0 : &@L%ffP), 2 7 5mg(0.8 4 4 ImmoD© 4 
^M;J<tJ^> OtT\ 2 0 Omg(0. 7 6 7mmol)©3-7^y-4-(3-yn 
n7x-7P7 = y)- 1 H-tr^yn[3,4-d] tTU v>y(Xf'y/l . 6#M)© 

4 ml© If U i?y/fflk* ^Vy\ : 1 ©}«c»U 7 £hr&o 
MK2 7 5mg© h;I/xy 4-X7l/^y^te 7 J<^^iipL, SJSill^t^-^ 
M^«#LT£jS£^7£#*o W&MG®*fcK&g. 3 0©^ft:y fl/yT 

Dllt^o iaxyy-;I/feJ;t>BDMSO/xyy-;l/(i : l o)^e©7>li 
ISIM fct £^ 4-(3-ynP-yxx;l/T^y)-3-b ;H> 

5 y - 1 H- If 7V "P [3,4— d] tf U ^ Vym^ ;HPLC : ti« (gracW 
2 o ) = 1 4 . 7 ; FAB-MS : (M+ H) + = 4 1 5 0 

WM$\2 1 : BUL^P,, 2 0 Orag(0 . 7 6 7mmol)© 3 -7 57 - 4 -(3 - 
ynn7xx;l/7^y)- 1 H-lf 7 N /n [3,4-d] If U 5^(Xf«^ 1 . 6# 
fig) ^3 . 2ml©b;l/xy^«~r§ ; 150/1 1(0.8 7mmol)©N , N- 

^/l/4vl/A7^ F^x^;l/7-fey-;l/©6ml©b;l/xy-/§^»L, KJSi^& 
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4-(3-^nn-7x^r^y)-3-(^w^y^fi/y7^/)- 1 

H-b 0 ^yn[3,4-d]b°U ^i/y%n%> ; m.p. 243245 t; HPLC :t«e 
t (grad 2 o-ioo/ 2 o ) = 9 . 7 ; FAB-MS : (M + H) + = 3 1 6„ 

mnm 2 2 : l & # 5 , 1 . 8 6 g ( 7 . 4 9 moo © n • - [ 3 - Ge;i/* u y 

-4— r;I/)-4-^7V- 1 H-h°^y-;l/- 5-^;I/]-N,N-v ; ^^;I/- 
4-^;^Ar^v ; y^D4 5ml(D^^y— 1.84g(l 1 .2mmol)E>3-^ 

fe^tfD I PET^t^o 4 OmKDx^/— ;K 2 OnKDZuutivl/L.js&Zf 
2 Oml^^^ycDW^^^^fimc^D, 4-(3-^nn-7i^V 
7 5 / )- 3 - U y- 4 ->T;l/)- 1 H- M =yV n [3,4-d] If U 5 
#S ; m.p. 2 7 5 - 2 7 6 °C ; H P L C : tRe, (grad 2 o-ioo/ 2 o ) = 1 1.6 

Xry7°2 2.1: 8 .51 g(5 OmmoD© 3 , 3 -If X(/^;l/X;l/7 7x;l/)- 
2 - i/ 7 J 7 5 U D - h U ;U (Maybr i dge) 43 £ 4 . 3 6 ml ( 5 0 mmo 1) U 
y<D 1 0 0ml^y7°n/V-;I^C>?St»^ 8 0°CTM^HMTT3« 
humt%o ftttVU MjiLT^V7 p n/V-;l/;J3cfctfD I PEWU 3-( 
t/l/* U y- 4 ->T;l/)- 3 -7 ^;l/X;l/7 r—A/- 2 - U n - hU 

; m.p. 1 4 0 - 1 4 1 °C ; T L C : R f = 0 . 3 9 (I^x^;l// h;l/x 
y= 1 : Do 

X7^y7°2 2.2: 2 . 7 8 ml (5 6mmol)©t: F7^>Ml^> 9 . 8 g(4 6 . 
8mmol)<D 3 4 ->f ;VX;I/77-;V- 2-i/TS 

-7^Vu~hV)KD6 Oml©y^7-;I/OXvU^^»L, i»MLT0 
M»t§o 3 . 5 SJSf^« R T <fc D MliL 

L, ~70 ml cO^If^. 3? y Ltv 5 —7\S - 3 - Ct/W* y > 
-4->f;l/)- 1 H-b°vy-;l/-4-^;I/fcPU;^f#§ : m.p. 19 9-2 
0 1°C ; TLC : R f = 0. 1 9(fixf;P/f/Vxy=3 : 1) 0 

Xx-y7°2 2 . 3 : S^HSttT, 4.0 0g(2 0 . 7mmol)<D 5 -7 57- 3 -( 
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^JlfrV y- \-^)V)- 1 H-if^y— ;l/-4-M^hU/KD8 5ml© h 
;Vxy^(Dlil^, liTT5^|4 . 1 7 ml (9 7 % ; 2 3 . 6mmol)©N,N 

r^^j;D> n' - [ 3 - m >j y- 4 - ^/w - 4 - / - i H-tf^y- 

/!/- 5 - - N , N-y^ ^;l/-t^A7 5 V^iS ; m.p. 18 2-18 
3°C;TLC:R f = 0.20 (I^x^;l/) 0 

Xx-y7°2 2.4: 6 0 g ( 0 . 4 7 mol)© 3 - ^nn-7~ U >^ 2 5 5 ml ( 0 
. 5 6mol)<DHC 1 (2 . 2 N> 7 7- y-Jl^)lcmBt%o iMfecfctf^x^l/X 
-r;W?(D»lff^, Mii&<fctfig*i&(4 or, HVX 3-7nn-7 

^6Sffl2 3 : HL^^B, 4 9 6 . 6mg(2 . 0 OmmoD^N' - [ 3 U 
7- 4->T;W- 4—777- 1 H-tf^y-;l/- 5-^/W-N7N-^797V 
-^/l/AT^^^O 3 Oml<D/^ 7 5 4 3mg(3 . 0 Ommol)©3- 
^qp-4-7Mn-7-'jyliJSi:»lLTW§o 9* S 
JS^K^U 4-(3-^nn-4-7;I/tn-7x-;I/75/)-3-( 
y- 4-^;l/)- l H-b 0 vyn[3,4-d]lf U^^y^MIXLT^^/ 
-;l/*5 cfctfD I P E T'ift^S : m.p. 262-264 °C;HPLC: tRet (grad 



X7^y7°2 3 . 1 : 1 . 7 5 g(l 2mmol)0 3 -7pp- 4 -7;l/*n-7xD > 
2 0ml©7 77-/WC«U 3ml(l 2mmol)<DHC 1 (4.0N)^»« o 
M£i&£tmil(4 0°C, HV)tcj;D, 3-^on-4-7Mn-7^ l J>S 



^ffiM2 4 : flK^CLfrffg), 1 6 . 2 g(4 6 . 6mmol)<DN' - [ 3 -( 4 -tert- 
7>^7#;l/*x;l/h°^^y- 1 — f;l/)- 4—777- 1 H-h°v7-/l/- 
5 - ^ ;W - N , N - ^^ f 5 i^y© 1 3 0ml77V-/W»^ 1 1 

. 4 7 g(7 Ommol)©3-7nP-7xU 7JM^M^LTMf2«o 9B# 
Pel 



20-100/20 



)= 1 1.8 
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»«ffifx77-/l/^W«, ^»££5Mi&fc:<£D, 4-(3-7nn- 
7x^I/7^/)-3-(4 - tert - 7>;l/#3r ^77" 7- 1 - 

>()V>- 1 H-t? 7 N /n [3 , 4 -d] tTU ^5?y*%%> ; H P L C : tht (grad 2 »-i 
oo/ 2 o )= 1 5 . 7 ; I R(K B r)t Dfc>&t 1 7 0 6s, 16 3 1s, 1610s, 1 
589 s, 1508 m, 1482 s, 1425 m, 1364 m, 1304 m, 1283 
m, 1 2 4 5m, 117 0m, 1 1 2 2m 0 

XT7^2 4 . 1 : §^L&fr*g>, 7 . 2 2 g(4 2 . 4mmol)©3 , 
;l/X;l/7 7~;0- 2 —77777 Un- h y ;l/(Maybridge), 7 . 9 0 g(4 2 . 
4mmol)(Db 0 ^^i>>-N-*;l/^y^tert-7^;l/XX-r;KAldrich ; Milwauk 
ee/U S A)*3cfct>*0 . 2 4 g (3mmol)Oh°U i/'^, 7 5 ml EM" V 7tf/V-;l/ 

(4-tert-7h^^^;l/fc;l/-if^^> ? >'- l -^;l/)-3-^^;l/X;l/7r 

2 -777-77 yn- H;;l/£#* ; Cm H 20 N 4 S 0 2 : ft gfl C 
5 4 . 5 2 %, H 6 . 5 4 %, N 18.17%, S 10.40%; mWM C 

5 4.3 7%, H 6.5 0%, N 17.85%, S 1 0 . 2 5 % 0 
Xr-y7°2 4.2: f^L&^e, 1 5.0 g (4 8 . 7mmol)(D 3 -( 4 -tert- 7* 

YZ-i/ftA/R-A/V^yy- i -^;i/)-3-^^;i/X;i/7r^;i/-2-s/r 

/-7^'JO-bU;I/feJ;tf2 . 9 3 g(5 8 . 4mmol)<Dt: F77>7j<M|;& 8 5 
ml©^^7-;I/^TM^W^^§o 5.50fr B 1fi, SJS^tJ^tl^PL, H% 
^ DMIiLT, 5 -7^7- 3 -(4 -tert-7>+$/#;l/fc;l/lf^^>' 
- 1 ->f;l/)- 1 H- h° 77-71/- 4 h >J ;7H#£ ; Ci 3 H 2 » No Ch ( 

+ 0 . 1 8 H 2 0)(Dftm\W{M ■ C 5 2.8 3%, H 6.94%, N 28.4 
3 %, H 2 0 1.10 % ; ^PKI C 5 2 . 6 4 %, H 6.87%, N 28 
. 3 5 %, H 2 0 1.0 7 % 0 

Xy-vf2 4 . 3 : IjjBiT, 1 2.87g(44mmol)©5-7^7-3-( 
4-tert-7>^7#/l/fc/l/-h°^777- 1 ->f;t/)- 1 H-b°77-;I/- 
4-^;l/fchy;l/0 1 5 0mlOh;I/X7iti«M^, 6B$H^ 18.1ml(9 
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0% ; 9 4mmol)<DN,N-> ? ^^;l/*;l/Ar^ Fis^^JlT^^—JltPiteWtm 

rmm-z^Zo mnu mmc&QfflfcLXD i pe^wu n'-[3-( 

4-tert-7>^#/l/fc;l/-h°^> ? >'- 1 ->f;l/)- 4—777- 1 H- 

if^y-;l/-5-'f;l/]-N,N-> ? ^9 L ;l/-^;l/Ar^> ? >'^#§ ; Cie h 25 n 

7 0 2 (+ 0 . 0 7 H 2 0)(DftMiWU ■ C 55.12%, H 7.2 7%, N 
2 8 . 1 2 %, H 2 0 0.3 6 %; mWM C 55.14%, H 7.24%, 
N 2 7 . 7 4 %, H 2 0 0.3 4 % c 

2 5 : SUMMIT, 2 . 0 g (4 . 6 5mmol)<D 4 -(3 -^no7i^V 
7 5 7 ) - 3 - ( 4 - 1 er t - 7>7l^+ 1/ ij - =? V y - 1 - <i )V) - 
1 H-t£^7n[3,4-d]h°U ^Vy(mm\1 4#K€>£>8 Oml^^^T'&cfc 
tf 8 OmKDH C 1 /S^^t7(4 N)f§«, 6 0 tT* 2 0^3t#«o ^Pfe 
J;«ji^cfcD, 4-(3-^nD-7i^75y)-3-(^7^y- 1 - 
>T;l/)- l H-if^yn[3,4-d] vf U ^yr^^grffs ; Cis Hie N ? C 1 • 
2HCl(+0.14H 2 O+5 %^*4^»<D#*TH-Mi : C 4 4.9 3 %, 
H 4.78%, N 2 2.9 7 %, CI 2 4 . 9 1 %, H 2 0 0.6 8 %;^ 
PJfl C 4 5.12%, H 4.73%, N 2 3 . 1 6 %, C 1 2 4.6 7 % 
, H 2 0 0 . 6 8 % ; H P L C : ti* (grad 2 o-ioo/ 2 o ) = 8 . 0 0 
mm\\1 6 : ?Jtf£L%:ffg>, 4 8 . 5mg(0. 3 7mmol)(D7 0 P ^^yMMJk 1 ®]?) 1 
Oml^^^Tig^, 1 0 0mg(0.2 4 8mmol)<D 4 -( 3 -7nn-7x~ 
;I/7^7)-3-(b°^v^>- l H-fc^/n [3,4— d] t?U 5>?v 

^^(^ffiM2 5#M)43<fctf 1 0 3mg(0 . 7 4 mmol)©^* U 7 h(0 1 0m 

mt^V yxmK LT 2 07j<fe £ ^7j<T*^1- S 0 IM^ 2 
^■l--^Tttm"r5 ;fWI:®S^(N a2 S0 4 ), ~1 

0ml©x^7-;I/^T©W^J; D, 4 -(3 -7nn-7x~/l/7^7)- 3 - 
(4-7°nb 0 ^--;I/-b°^v> ? y- 1 H-h°^7n [3,4-d] h°'J ^ is 

y%W%> ; m.p. 247-250 °C;HPLC: tRet (grad 2 o-ioo/ 2 o ) = 1 1.8 
; FAB-MS : (M+H) + = 3 8 6 G 



(63) #g2 0 0 1 -5 0 1 2 1 6 

^fflffl 2 7 : $mffl 2 6 tmUKLX, 1 0 Omg(0 . 2 4 8mmol)<D 4 -(3 -t? 

DD7x^757)-3-(^7> ; y- 1 ->T;l/)- 1 H-tf^Vn [3,4— d] 
b°'J ^>> N yrSill5j:tfl 0 3mg(0 . 7 4mmol)©^ll*U ^A© 1 Oml©7j< 
3 8mg(0 . 3 7mol)©ft&kffi$&© 1 Oml©S^+^y?§?££SJ&2'£ 
, 3-(4-r-b^;l/-t°^v> ? y- 1 -^W-4-(3-^nn7x^V7^ 
/)- 1 H-t? 7V "n [3,4-d] £ U ^ Vym^ ; H P L C : t* (grad™ 
o) = 1 0-8 ; FAB-MS : (M+H) + = 3 7 2 G 

mMW 2 8 : mmnm^Ts 5 7 . 6mg(0 . 4 l mmol)©i^{^yVV/l/£\ 0°C 
T?l 5 Omg(0. 3 7 3 mmol)£> 4 - ( 3 - x~/l/7 5 /)- 3 - 

i?y- i ->r;0- i H-k7Vo[3,4-(i]t 0| J ^vyrMmM(o§n\<oMk* 
3-Uy/\£Vzsy(l : l)tc»*r«o 17^ otfim H£1^ME> 

ixf;^f©sma^ 3-(4-^yvV;b-k^7^y- i-^;l/)-4 
-(3-^no-7i-;I/75/)- 1 H-fc^/n [3,4-d] \£ U ; 
m.p. 277-281 °C;HPLC: t to (grad 2 o-ioo/ 2 o ) = 1 3 . 5 ; FAB-MS : ( 
M+H) + = 4 3 4 0 

9 : 7^7°;!/^, 1 5 Omg( 1 . 2 5mmol)cDh 0 /^^n^ Kfc«fctf 
1 0mg<D4->>W;U7^/lf U^y^t^, 1 5 Omg(0 . 3 7 3mmol)<D 4 -( 

3- ^no7x^l/7^/)-3-(k°^7i>'y- 1 ->f;l/)- 1 H-tf^Vn [3, 

4- d] emKomit^f-uy/^v ^y( 1 : 1 

£ tf/KTO^^ J; 4-(3-^oo-7x^I/7^a-3-(4-^ 
n^/lz-tf^^y- i->r;0- l H- if 7V"n [3,4-d] tf u ; 
H P L C : tRet (grad 2 o-ioo/ 2 o )= 1 3 . 8 ; FAB-MS : (M+H) + = 4 1 4„ 
WM$\ 3 0 : 2 6 tmm^LX, l 0 Omg(0 . 2 4 8mmol)<D4-(3-^ 



(64) #S2 0 0 1 -5 0 1 2 1 6 

nn7x^;I/7^/)-3-(lf^^> ? >'- l ->f;l/)- l H-fc^/n [3,4- 

d]b°'J ^^yriig^tfl 0 3mg(0.7 4mmol)©^H* U 1 0ml© 

7k?§7«£\ 8 1 . 5mg(0 . 3 7mmol)<D^ U ;l/^n^-f K£> 1 OmKDv^t^-y- 
>1§M£SJS£#> Jfim«o *7A^n7f^77^(S i 0 2 \Wc^\y 
y/Wxf ;b/Sl= 5 0 : 5 0 : DlCfctK 4-(3-^oo7x^7^ 
7)-3-(4-[n-Fx£/^;H-h°^^y- l ->f;l/)- l H-fc^/nC 
3,4— d] tf U ^ ; H P L C ; tRe, (grad 2 o-,oo/ 2 o ) = 2 2 . 6 ; FAB-MS 

: (M+H) + = 5 1 2o 

^ffiM 3 1 : mmnm^Ts 7 5mg(0. 7 4mniol)E>NMM£cfcr>*l 1 0 \l 1 (0 
. 8 4mol)<Dt7UU^M^Vy^Jl%:, 0°CT9 2mg(0 . 7 4mmol)©t£ny y 
$<D4ml£>THFl§?£fc:»]U ig^RTtMiL, ^1^3 SMflt^ 
o 1 0 0mg(0 . 2 4 8mmol)£> 4 -(3 -^nn-7i^7 = /)- 3 -( 

v^vy- i ->r;0- i H-if^yn[3,4-d]if y^i?y-mmx5&x$\ 

0 3mg(0. 7 4mmol)©^H*U^A©2 OmlO^/^^X 1 : D©iS§?fi 
£»U iHM^ 1 ««LTKJS^7£«o SJS^tf^2 0 0ml<D 
7Wca^\ pjfM©fb#»S?XLT7j<m^§o 4-(3-^nn-7x^V 
7^7)-3-(4-[tf Ui> , ;I/-2-^;l/fc;W-b°^r>v ; y- l ->f;l/) 1 H 
- h° r> V n [3 , 4 -d] If U 5 ; m.p. 233-235 °C; HPLC :t 

Ret (grad 2 o-ioo/ 2 o ) = 1 1 . 6 ; FAB-MS : (M + H) = 4 3 5 Q 
mm.W3 2 : mmmmUTTymLftfr^, 8ml(8mmol)(DDIABAL-lP£:3 4 5mg 
(D4-(3-^no-7i^7^7)-3-[(k°'J K- 2 ->f ;!/)-;* ^UyT 
^7]- 1 H-b°r>yn [3,4-d] \£ V ^z/y<D 3 OilCDME UilltiilPU 

umm 2 b$h§ w u ^(Drsmmmmmt % 0 1 5 mi ©i^x^/i/^^n l 

, ^l^3 07)lffL, 1 5 0ml(D7^/-;l/T#|R1-So 1 ml£>7jci3 <fctf 1 
0g(DNa 2 S 04«i/PLT«$^ H^T 1 5^ v 3t#U ^Tlf}M«o 

7 ^;l/7 /!/ n -;i/^r n y -X7 s# -Wrf » 5 m&r £ 0 f# 5> ti& 

DMEUM4 0 0ml©7k^&^\ fcfo%fu7Z^%fc®KmWLTWMt% 

o mwm%nMsotem<9z^ tousu 2 oomi m 



(65) #g2 0 0 1 -5 0 1 2 1 6 

M$5&Xf7jCV<Dffi&K&!), 4-(3-7nn-7x~/l/7^7)-3-[(h°'J F 
-2-7/l/)^/l/7^7]- 1 H-fc^/n [3,4-d] IfU ; m.p. 

235-239 °C; HPLC : tRet (gradzo-ioo/a ) = 7 . 9 ; FAB-MS : (M+H) 
+ = 3 5 2 0 

Xt^7°3 2 . 1 : ll^ftHCimML&^gK 5 2 2mg(2 . 0 Ommol)© 3 -7^7 
-4-(3-7nn 7x-;I/7 5 /) - l H- if 7V "n [3,4-d] h° U 5 ^>Ur 
7 7°1 . 6#l)feW*3 6 Omg«^5 2m\<D*$y—)\/KffiMir% 0 &^T* 
, R T T\ 3 2 lmg(3 . Ommol)©£U 2 -#;l/#7;l/7*fc K£»U 

SiSr^»-fi!SjS^5r7^^S fc&fc:jI#U M4-(3-7nn-7 
x-;l/T^/)-3-[(lf U F-2-7;l7><^77^7]- 1 H-fc^7n[3, 

l H-NMR (DMSO-d, ; 1 0 CC) 9.2 2 (s, 1 H), 8.7 
9 (ns, 2H), 8 . 5 1 (s, 1 H), 8 . 4 5 (d, J = 8, 1 H), 8 . 1 6 (n, 1 
H), 8 . 0 5 (t, J = 8, 1 H), 7 . 7 0 (d, J==8, 1 H), 7 . 5 9 (m, 1 H), 
7. 4 2 (t, J = 8, 1 H), 7. 1 7(d, J = 8 , 1 H) Q 

mMW3 3 :XT7 7° 3 2 . 1 ^ IWJ^HtC LTx 2 6 1 mg( 1 . 0 0 mmol) <D 3 - 7 5 
7 - 4-(3-7nn7x~7l/7^7)- 1 H-fc^/n [3,4-d] If 'Jv^XX 
7>y7°l ,6#®fej;tfl 8 0mg©B»£2 6ml<D*£/-;Wc?£fl¥U 1 6 1 
mg(l . 5mmol)©lf V i?y- Aj])\y$7 )WM F£SJS£#T 4 -( 3 -^nn- 
7x^;I/7^7)-3-[(tf U F-4-^/l/)-7^1^77^/]- 1 H-b°^7 
n [3,4-d] t?D ^^y^JfM^^T^o ±fH^P B 1f*^2 5 ml © D M E U tpTO 8 ml 
(8mmol)<DDIABAL-Hi:<D3S7Uti, ^SSM 3 2 £ W&£%> <9 , ^it<DfMLSk:£ D 
, 4-(3-7nn7x~/l/7^7)-3-[(t°y F- 4 -7/0 -7^971/7 ^7] 
- 1 H- b°^7n [3,4-d] h° U ^ *Jy*%%> ; H P L C : tRet (grad 2 o-ioo/ 2 o ) 
= 7.7; FAB-MS : (M+H) + = 3 5 2 G 

3 4 : S^ff Stt]7 2 6 lmg(l . 0 OmmoDO 3 -7^7- 4 -(3-7 



(66) #g2 0 0 1 -5 0 1 2 1 6 

007x^75/)- 1 H-tf^Vn [3,4-d] If U ^^XXfy^l . 6#M) 
, 1 6 lmg(l . 5mmol)Olf 3-A;l/^7^ft Kfe<fctf 1 8 Omg©!^ 
3 9mltfJDMEU/7£7-;Kl : 2)t£, RTt*mWt«o 44 
Omg(7mmol)<DN a C N B Hs£#^T?»lU KJS^«MLT«2 

t§„ 2 OB^fl, H£ 4 4 OmgtDN a C N B Hs £:»U £JS^»« 
iSST 1 5WffL, ^T*0 . 6 U >y h/l^ 1 %;KttK 2 B 4 Cb • 4 H 2 0?§ 

^7)-3-[(tf U F-3-^;l/)-^^;l/T^/]- l H-fc^/n [3,4-d] M 
U ^ i/y%:%%> ; m.p. 204-206 °c;ms (M) + = 3 5 1 ; H P L C : tRet 
(gradzo-ioo/zo ) = 7 . 6 o 

^feffl 3 5 : SilfyB^lN 2 6 1 mgC 1 . 0 Ommol)<D 3 -7^7- 4 -(3 -7 
DD7x^7 = y)- 1 H-k7yP [3,4-d] If U ^ 5?y(Xf ^7° 1 . 6#M) 
, 2 6 1 mgC 1 • 5mmol)m-(xb^VVl/-5-^/V)-^yX7/V-r£ Kfe£ 

1 8 Omg©ffi$fc£, 3 9ml<DDME Ml : 2)^ RT"P1^ 

mnt%o «4 4 Omg(7mmol)©NaCNBH3^»L, W^U^S^ta 
!LtiKt§ 0 1 Hfc 4 4 OmgcDN a C N B H 3 £r»U SiS 

fF^»Bt>WrU®T 1 5BfriW U U >y h;l/£> 1 %;J<ftK 2 B 

4 0 7 • 4 H 2 OUtiif; -fflMWLTKfo*7G7 MftWl*, p H 3 . 

9t2N h c i vmrntL, mmLrc^m^%mMLT7krimt%o 2 omi 

©x^ 7 -/Ufp wm&cJ; t>H «fc D ^ 4-(3-7nn-7 5 7) 

-3-[4-(fb7^1/- 5-^;l/)-^y> ? ;l/7^7]- 1 H-b°^7n [3,4- 
d] b° U ^ ; H P L C : ti* (gradzo-ioa/a ) = 9 . 8 ; M S (M) = 4 

1 8 0 

7,7-^7° 3 5 . 1 : 2 0 . 0 g(0 . 4 7mol)©U ^i^tf ^ Kfecfctf 2 0 . 5g 
(0.3 1 5mol)©^b'J^A7> ? F^4 1 .2g(0. 3 1 5 mo \)(DA-i/7/ 
-^yX7^ftF©3 1 0ml<D7 h^^-x^7-;I/M^fej;t5^t/^:6 



(67) 



#S2 0 0 1 -5 0 1 2 1 6 



C 1 3 7%(1 0 : S[L<8I^LTSJS%^T$^:*o SJifecfctfzk 

T«?ff^j;D, 4 - (r h 7^/;l/- 5 -^/W -^yX7/l/f t: K£#S ; m.p 
. 1 8 0 - 1 8 2 °Co 

3 6 : SUMMIT 2 6 1 mg( 1 . 0 OmmoD© 3 -T 57- 4 -(3 -7 

oD7x^vrv)- i H-if^yn[3,4-d]if y ^^y(xf7 7°i . 6#M) 

, 2 7 3mg(l . 5mmol)©lf7x^;l/-4-^;l/^r;l/T f t: Kfccfctf 1 8 Omg© 
3 9ml<DDME U/^77-;K 1 : 2)fJ\ RTT'l^ffiftSo 4 
4 Omg(7mmol)<DNa CNBH s ^"Pi/lllU fcl&M&tiS* 5 0 o Ct»T 
§o 15 HK4 4 0mgONaCNBH3 £»U SJS^tJ^MTM 

ST 1 5B?ISJII$U *^0. 6 U >y 1 %7j<ttK 2 B 4 Oi • 4 H 2 Oil 

- 7 x~;l/7 5 7) - 3 - ( 4 - 7i-;l/-^V^l/7 5 7)- 1 H- M 77n [3, 
4-d] t? >J 5 yy%M%> ; m.p. 250-252 °C;HPLC: ti* (grad 2 o-ioo/ 
20 )= 1 4 . 1 ; FAB-MS : (M+H) + = 4 2 7 Q 

^5SM3 7 :^StM3 4£|W|tifc:LT> 2 6 1 mg( 1 . 0 OmmoDO 3 -757- 
4-(3-7pp7x~71/7 5 7)- 1 H-t°77n [3, 4-d] t?U 5 7X77 y 
7°1 . 6#Mh 2 8 2mg(l . 5 mmol)© 4 -( 2 7/1/- 2 H-7 h 77>- 5 
-7;I/)-^7X7;l/7^ F*5j;t>' 1 8 0mg©B»£3 9ml©DM E U/ ^77 
-;Kl : 2)tp, RTTl^WU ^?7@4 4 Omg(7mmol)©N a CN 
B EE £SJS£#3o 4-(3-7nn-7x^;l/757)-3-[4-(2-7f" 
/l/-7E77/l/-5-7/l/)-^777E75 7]- 1 H-h°77n [3, 4-d] If U 5 
77^f#S ; m.p. 232-235 °C;HPLC: tut (grad 2 o-ioo/ 2 o ) = 1 1 . 
4 ; FAB-MS : (M+H) + = 4 3 3 G 



77^7°3 7 . 1 : ML^^> 7 5 . 5g(0 . 4 3 4mol)<D 4 -(7 E 77VI/- 
5-7/E)^7X7/E7t: F (77^7° 3 5 . 1)©5 5 OmlODMF 77^-9-7 



(68) #S2 0 0 1 -5 0 1 2 1 6 

(1 : DigrS^ 1 7 9. 7g(l . 3 Omol)<DK 2 C0 3 ©2 0 OmlODM F 
^y{\ : OJSJKtCjST'TS ; 81^*3 4 Oml(0 . 6 4mol) 

Tyk^mWh, 4 - ( 2 - 7 2H-rf7 7;l/- 5 ->f;l/) -^yX7;Vf 
H K£#3 ; m.p. 1 3 7 - 1 3 9 °C 0 

^jffl 3 8 : 3 2 MfiBcLT, 2 6 l mg( 1 .0 Ommol)© 3 -7^7- 

4-(3-^no7i^7^y)- 1 H-lf^/p [3,4-d] If U 5^y(Xf7 
7°1 . 6#M)43<fct>* 1 8 0mg(DW^2 6ml£>;*#7-;WC?§fl¥U 1 6 8mg( 
1 . 5mmol)©9 L ^7x>'-3-^;l/^r;l/T f t: F£SJS£#T 4 -(3 -^pp 
-7x^I/75/)-3-[(fiy-3-^l/)^fl/y75/]- 1 H-fc^V" 
n [3,4-d] If U ^^ffSo C©tfJKft©l 5ml<DDME U tf»*T?0 8 ml C 8 mmo 
1)<DDIABAL-HJCJ;5JS7U, mfiLOfflRMte &ZfD I P E tpVtOMMK & 0 ^ 4- 
(3-^nn7i-;V75/)-3-[(fxy-3-4';V)-^f;I/r5/]- l H 

- If 7V P [3,4-d] If U 5 Vy%M%> ; H P L C : th. (grad 2 o-.oo/ 2 o ) = 1 1 . 
4 ; FAB-MS : (M+H) + = 3 5 7 G 

HffiM 3 9 : mm\ 32 t MffiK LT, 26 1mg(1.00mmol)<D3-7^7- 
4-(3-7PP7x~7l/7^7)- 1 H-lf^yp [3,4-d] If U 5^(Xf7 
7°1 . 6#KS)fc<fct? 1 8 0mg©B»£2 6mKD7 ^7^/WC^U 1 7 0mg( 
1 . 5mmol)(D^77-7l/-2^7l/^7;l/xt F£SJS£#T4-(3-?pp- 
7i^7^/)-3-[(f7^;V-2-^;W-^fl/y757] - 1 H-tf 
v7p[3,4-d]tf U ^^y^rffM^So JifH^figf*tD 1 5ml<DDME U^©8ml 
(8mmol)<DDIABAL-H^<D3i7U, IWHH^Df^MSfecfct^D I PETOlSlt^Dx 4 

- ( 3 - 7 P P 7 x~;l/7 5 7) - 3 - 2 — - ^ 971/7 5 7 
] - 1 H - b° v 7 P [3 , 4 - d] If U ^ ^ y %n § ; H P L C : tRe t (gradw.., ) 
= 9.8; FAB-MS : (M+H) + = 3 5 8„ 

Hi 4 0 : mMM 3 2 MtHcLT, 2 6 1 mg( 1 .0 OmmoDO 3 -7^7- 
4-(3-7PP7x^;I/7^7)- 1 H-tf^7P [3,4-d] If U v^7(Xf7 



(69) #g2 0 0 1 -5 0 1 2 1 6 

7°1 . 6#H€>&£tn 8 0mgOff^2 6ml<D7 7V-/WCMU 1 4 3mg( 
1 . 5mmol)©b°n-;I/-2-^;V^r;l/T ? t F tfcfoZ&T 4 -(3 -*nn- 
7x^7^/)-3-[(l H-tfn;l/-2-^;W^^Pyr^y]- 1 H-b° 
7 N /o[3,4-d] ^y^flM^-t^o ±HB^Pb1{*©1 5ml©DMEU^©8 
ml(8mmol)<DDIABAL-mc<kSM7Ux MU^kMM^S £Z$D I PEWlffiaD 
, 4-(3-^nn-7x~;l/7^/)-3-[(l H-l£n;l/- 2 -^;l/)-7f- 
/1/757]- 1 H-l£^Vn [3,4-d] If ; HP L C : ti« 

(grad 2 o-ioo/ 2 o ) = 8 . 2 ; FAB-MS : (M+H) =3 4 0„ 

MffiM4_l_L^ffiM 3 2 ^I^H^LT, 2 6 1 mg( 1 .0 Ommol)© 3 -7 57- 

4-(3-^do7x^7V)- 1 H-h°^7n [3,4-d] tTU 5^>(Xf7 
7°1 .6#l)^tfl 8 0mg(DW^2 6ml<D7 #7— ;14C?§8?U 1 4 4mg( 

1 . 5mmol)©^5#V-;l/- 2 ;l/xt: F£SJS£#T 4 -(3 
n-7x^75/)-3-[(i H-^^^V-;l/-2-^;l/)-^9 L lx>'r^/ 
]- 1 H-tf^Vn [3,4-d] IfU 5 ±HBTO{*?)1 5ml(DDMEU 

PRCD 8 ml ( 8 mmol) <DDIABAL-HT*<D)S7tx IW^i^fiMfe <fc tfx£ 7 
fc:£D> 4-(3-7PP7xx;I/T^7)-3-[(l H->f 5 ^V-;l/- 2 
;l/)-79yl/757]- l H-fc^/n [3,4-d] if U ; HP L C : t* 

e, (grad 2 o-ioo/2o ) = 5 . 8 ; FAB-MS : (M+H) + = 3 4 1 0 
^ffiffl 4 2 : ^jjffl 3 2 MSHCLT, 2 6 1 mg( 1 . 0 Ommol)£> 3 -7 57- 

4-(3-7pp7xx;I/7^7) - 1 H-b°^7n [3,4-d] If U 5i>7Uf y 
7°1 .6Ml)fcj;0*l 8 0mg<DH^2 6mKD7 #/-;WC?£fl¥U 1 4 4mg( 

1 . 5mmol)©3-7v/l/7^ KfcSJSS-fcT 4 -(3 -7tttt-7xx;l/7 57) 
- 3 - [(7/1/- 3 ->f - 7 ^ Is y 7 5 7 ] - l H - If 7 7 n [3 , 4-d] b° y 5 is 
yWJt§„ ±fH^P H 1f*(D 1 5ml(DDMEU^ 8 ml ( 8 mmol)©DIABAL-H 
TOl/tx ^St^MM^'D I PEWlffia^ 4-(3-7nn-7 
xx;l/757)-3-[(7;l/-3— f;l/)797l/757]- 1 H-h°v7n [3,4-d 
] h° y 5 isyJ£%%> ; m.p. 2 0 7-2 0 9°C; HPLC : tRet (grad 2 o-ioo/ 2 o ) 
= 8.4 ; MS : (M) + = 3 4 0, (M-H) + = 3 3 9 G 



(70) #S2 0 0 1 -5 0 1 2 1 6 

iliillilf 3 2 tmffitZLX^ 2 6 lmg(l .0 OmmoD© 3 -7 ^7- 

4-(3-^nc7i^l/7^y)- 1 H-lfv7n [3,4— d] tf'J ^ ^>(Xr7 
7°1 . 6#M)fecfct5l 8 Omg©! 7 ^^ 6ml©7 ZS-McmML, 1 4 4mg( 

1 . 5imo1)©^7>7-;1/- 4-^;l/^T;I/T f t: FdfigMLTW; : Ph. D. St 
ein&£tfSt. E. HalU *@#fF4 977174, 1990^12^11 B#fig 
)^JS2«, 4-(3-^nD-7i^7V)-3-[lH-(^^V- 
)V- 4 - ;W - 7 ^ I- > 7 5 7 ] - 1 H - tf =y 7 n [3 , 4 - d] If U ^ V 
t§„ ±fBtWIStt©l 5ml©DME Ufp©8ml(8mmol)© 

DIABAL-HT©}a7L\ |SI^^M*3<fcr>*Sf^x^;l/T'0^^ j; D , 4 - ( 3 - 
^nn7x-;l/75/)-3-[i H-(^^V-;l/- 4 -^;l/)-7^;l/7^7 
] - 1 H - If ^ 7 n [3 ,4-d] If U 5 ^ ; H P L C : ti* (grad 2 o-ioo ) = 
5.9 ; FAB-MS : (M+H) + = 3 4 l c 

MUM 4 4 : mMM 32 t mffitZ LXs 261 mg (1.00 mmol)©3-7^7- 
4-(3-7PP7x-7P7^7)- 1 H-lf^/n [3,4— d] If U 5 ^>7(Xr7 
7°1 ,6#®feJ;tfl 8 0mg©g1^2 6ml©7 #7— ;l/fc:}8fl¥U 1 4 4mg( 
1 . 5mol)©7;l/7v-7l/£SS£^T4-(3-7PP-7x~/l/7^7)- 3 
-[(77l/-2-^;I/)-77 1 ^y7^7]- 1 H-lf^/n [3,4— d] If U ^ 
M?t§ 0 ±IB©™f*© 1 5ml©DME U^© 8ml(8imol)©DIABAL-in*© 
Mtl& <fc tf ^$©&$Q.afc: £ D > 4-(3-7nn-7x ~;l/7 5 7) - 3 - [(7 
;I/-2-^;I/)-7 7 L ;I/7^7]- l H-lf [3,4-d] if U ^^y^rf#§ ; H 
PLC: tRe, (gradzo ioo ) = 8 . 4 ; M S (M) = 3 4 0 o 
miMW 4 5 : mWM 3 2 MfiHcLT, 2 6 lmg( 1 . 0 Ommol)© 3-7^7- 
4-(3-7nn7x~/l/7^7)- 1 H-tfv7n [3,4-d] If U 5^y(Xf7 
7°1 . 6 0M)$S&T$1 8 0mg©ffj$fc&2 6ml©7 #7-;WcM?U 1 6 4mg( 
1 . 5mmoD© 1 -7 7 L ;I/tfP-;I/-2-^/l/^7;l/xH F£SJS£-&T 4 -(3 
- 7 n n - 7 x^;I/7 ^ 7) - 3 - [( 1 - 7 if n;I/- 2 - 7 7 1 
7 5 7] - 1 H - If 7 7n [3 ,4-d] tf U 5 ^y^M?tS D ±§B«f*© 1 5 m 
1 © D M E U t£© 8 ml ( 8 mmol) ©DIABAL-HT©M7t& & Z$mM<D&WMK <fc D , 
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4-(3-7nn-7x~;l/7^7)-3-[(l -^77l/-h°n/l/- 2 -^717- 
1 H-tf^7n[3,4-d]lf 'J^^y^Mt^ ; HP L C : u* 
. (grad 2 o-ioo ) = 6 . 7 ; FAB-MS : (M + H) + = 3 5 4 0 
IIML1..6 IMWM 3 2 £|W|tifc:LT, 4-(3-^nn-7x^7^/)- 3 
-(3-7x/^^y>>>757) - 1 H-h°77n [3,4-d]lf U ^Jy%%%> 

o 

mmw 4 7 : mmm 3 2 mabclt, 4-(3-^nn-7i^r^y)-3 

- [( 3 - ( 4 - * n n 7 x 7 4^7) -^yVA/T 5 7] - 1 H - h° 7 V n [3 , 4-d] 



4 8 : mWM 3 2 MflkiLT, 4-(3-^nn-7i^7^7)-3 
-(t7h-2->f;l/^f;Vr5/)- 1 H-h°77n [3, 4-d] If U 

o 

^feffl 4 9 : ^flfgffl 3 2 MfiSKLTx 2 6 1 mg( 1 .0 OmmoDcD 3 -7^7- 
4-(3-*nn7x-;l/757)- 1 H-fc^7n[3,4-d]lf U ^77&£tf 1 
8 0mg©ffj$fc&2 6ml<D^77-7l4C^?U 1 8 2mg( 1 . 5mmol)cD 6 -^f- 
tf y ^ 7- 2 -j])\y$7)WM F £ KJS£ tt4-(3-^n-7i^;l/ 
7^/)-3-[(6-^;l/-lf U F-2-^;l/)-^7-l/y7^/]- l H-h° 
^7n[3,4-d]lf U ^^y^ffM^^So ±HBfpM*<Dl 5ml<DDME UW8 
ml(8mmol)ODIABAL-HT<DM7U> ^OfiMafe^^i^x^^TtD^^j; D 
, 4-(3-7nn-7x~;l/7^7)-3-[(6-^97l/-lfy F-2-7/17 
-^771/7^7]- 1 H-t£77P[3,4-d]tf U ^v^fcffS ; m.p : 2 3 1 -2 
3 3 °C : H P L C : tn (grad 2 o-ioo ) = 6 . 6 ; MS : (M) + = 365 
^ffiM 5 0 : mWM 3 4 tmUKLT, 4-(3-7nn-7x~/l/7^7)- 3 
-[(2-xF^777/l/fc/l/77P7'u7 > - 1 -7;l/)-^77l/7^7]- I H- 
h°77n [3, 4-d] M U ^^y^lSo 

^ffiM 5 1 : ^jjffl 3 2 £ ^SHc LT, 26 1 mg (1.00 mmo 1)^3-7^7- 
4-(3-7nn7x^;I/7^7)- 1 H-h°77n [3, 4-d] If y 5^(Xf-y 
7°1 . 6#M)&£tn 8 0mg£>f|$|£2 6ml©^ 77-/WC»U 3 4 5mg( 
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1 . 5mmol)©4-(2 -tert-r/fvl/f* b^VVl/- 5 -^;l/)-^yX7;U-r t: F 
^SiS^«4-(3-^nn-7x^;Pr^7)- 3-[{4-(2-tert-7^ 
;V-fh7^1/-5-^l/)-7iy- 1 — OW-^l^T^/]- 1 H-b° 
7 N /o[3,4-d] t?U ^^y«^t§ 0 ±HB^Ph1{*©1 5ml©DME U^©8 
ml(8mmol)ODIABAL-HTOM7U*3<fctf^©Ma43cfcr5D I P E tpTCDWffiK 
4-(3-^nn-7x^;b7^y)-3-[4-(2-tert-7^;I/-xb 

^y7i/-5-^;i/)-^y^;i/7^/]- 1 H-if^/n [3,4-d]if u^^^*# 

5 I m.p. 1 6 8 - 1 7 0 °C> HPLC : tRe, (gracW.oo ) = 1 0 . 4 ; M S : ( 
M) + = 4 7 4 0 

X7"y7°5 1 . 1 : t-^W^, 5.0g(2 8 . 7mmol)<D 4 -Of h 7V> 
-5 — f;W-^yX7/l/ftF(XT773 5. 1)©3 3ml©h;l/X>©i?f?K* 
1 1 0 TCT? 2 B#fB, ~2. 4 gtfW V yj3 .fctf 3 7 7 /i 1<0 J $ VXlVib vw. 

ttmt&o ft&Tcm, SiS^m^5 OmKDWm^^TmKL, 2 0sat.N 
a H C 0 3 ffim, 1 07j<43 J; O^TR^if L , gi^(Na 2 S0 4 ), Hfgfc: 
J;DMIi^§o xy/-;I/^e(Dlg 0 H H fWcj;D, 4 -( 2 -tert-7^;l/— f h 



1 (s, HCO), 8.3 1(4 J =8, 2H), 8.11 (d, J = 8, 2H), 1,7 
8 (s, 9H) 0 

^ffiM5 2 : 2 6 1 mg( 1 . 0 Ommol)<D 3 — 4— (3— y 

007x^75/)- 1 H-tfvyn[3,4-d]b°U ^y&^tH 8 Omg« 
m^KtmLfSii)^ 2 6mloyy/-;l/^^?L, 4 1 9mg(l .5mm 

oi)0 4-^;i/^;i/- i -y^ii/HU^-^A^y-tfyx/i/^y^^SiS^^s 

o 2 0m RT«, SiS^tf^^C^DMIir^o 5ml© 
DMEUCIXDl^ 0 < t^aiLT8ml(8nimol)<DDIABAL-H^i&P'rSo 2 H# 



l H-NMR(DMSO-d s ) 1 0. 1 
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1 5ml©fj^x^;l/£«lU RfoM&ytl* 1 BtfUSffi^U 1 5 0ml©* 
$/~)WmRt%o lml©7K&£tn 0 g©N a 2 S 04»imU It^T 1 m 
Pel WLT*^«It§o «^«^£DM£rf £(RV, HV) \mM?t 
1 2ml©*y/-/l//HC 1 1N(1 : MMtZo Wm<DMMte 

&&Wffi]$&XfftmMM2v?V? ; 77-r — (C« -Nucleosil ; /K/r-fc h-x h- 
U;l/+0.0 5 %T F A)te<fcS#Stfc: <fc*K 4-{[4-(3-?nn-7xx;l/ 

r^/)- 1 H-if^yn [3,4-d]b o u^^y-3-^;i/r^y]^^;w- 1- 

*^;l/fc! ';^ib'J7;I/to7-bf- ; HP L C : ti* (grad™ ) 
= 11.6; 

1 H NMR (C D 3 O D) 9 . 1 7 (d, J = 8 , 2 H) , 8. 
6 4 (d, J = 6 , 2 H) , 8.41 (s, 1 H) . 7.8 5 (sb, 1 H), 7 . 5 5 (d, 
J = 8, 1H), 7.3 5 (t, J =8, 1 H), 7. 1 7 (d, J = 8 , IB), 4.5 
3{s, 3H) 0 

WSffl 5 3 : mtfeffl 3 2 £ mUK LT\ 2 6 1 mg( 1 . 0 0 mmol) © 3 -7 ^ 7 - 
4-(3-yuP7x-7P7^/)- 1 H-fc^/n [3,4— d] tTU v^MXf 

>y7°l ,6#®fej;tfl 8 0mg©B»£2 6ml©*#/— ;Wcj§fl¥U 1 6 8mg 
(1 . 5 mmol) (D^7xy- 2- #71/^7/1/7^ KfcSJS^^rT 4 -(3 -?tttt 
-7x^;l/7^7)-3-[(^xy-2-^;l/)-y^^yr^/]- 1 H-h°^ 
7n[3,4-d]h°U ^y^ffM2« 0 ±IBTO{*cD 1 5ml©DME U^©8ml 
( 8 mmol) ©DIABAL-HT©M7tk |p)«©fMyi& £ t^tx^;l/^ £> ©ISIMWc <fc 
4-(3-?nn-7xx;l/7^/)-3-[(^xy-2-^;l/)-*9 L ;l/7 
^/]- 1 H-lf^7n[3,4-d]lf U ; m.p. 228-229 °C, H 

PLC: tRet (grad 2 o-!oo ) = 8 . 9 ; M S (M) + = 3 5 6 0 
mMW 5 4 : mWM 3 2 £|W|$ifc:LT, 2 6 lmg(l .0 Ommol)© 3-7^7- 
4-(3-7nn7xx/l/7^7)- 1 H-t°v7n [3,4-d] If U v^(Xr7 
7°1 . 6#Kg)fc«fctf 1 8 0mg©fi^&2 6 ml©* #7— MCiSf&U 2 9 3mg( 
1 . 5 mmol)© 4 'J F- 2 -^/W-^^XT/l/ft: KfcSS£#T4-(3 
-7nu-7xx;l/7^7)-3-[{4-(t£ U K— 2 —4 )V) — 7x.y— 1 ->f 
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^mW<D3 6ml©DMEU^(D9.6ml(9. 6mmol)<DDIABAL-HT<DM7Ufe<fcr>*|nI 
4-(3-^nn-7x^l/7^y)-3-[4-(k°iJ F-2 
-^yD-^y^vl/T^/]- 1 H-fc^yn[3,4-d]h°i; ^ ; HPL 

C : tRet (grad 2 o-ioo/ 2 o ) = 9 . 0 ; FAB-MS : (M + H) + = 4 2 8 0 

Xx-y7°5 4 . 1 : 6 . 9 3 g(2 9 . 9mmol)0 4 -7'nt-^yX7;Vft F>> 
^^7'fe^^©4 OmKDTHF 4 0 - 5 0 °CT 0 . 8 g ( 3 1 .6mmo 
l)©V^^7AMfe££>^a<D3^|t(D l Oml^TH F©?iM»?fT*f So 

sjsr^t/^r 6 5 °c l , mMx*m 3 0 ^jt^-r s 0 rt^ 

£PU ^'J~^-/l/MH£:> 4.4 6g(2 8.2mmol)©2-7 s n^-b°U^y(Flu 
ka, Buchs, Switzerland) 43 &Z$0 . 4 g (0 . 7 4mmol)<D[l,3-tf X(i^7i-;1/ 
*X7^/)7°o^y]^ y 7-/1/(1 1) K(D P P P, Fluka, Buchs, Switz 

erland)<D 1 0 OmKDT H F <DfflmKmTF?& (MfrKffifflSOo rlT^Tb/c 
0^ SJS?^«}l^®T4W»b, ^T^bTl 0 0ml©7j<«ijn 

I^x^il/T^IRbTO . 1 Nim(3®m&tZo ^t/cHC IffifcBtP&R 

IEX77U=2 : Do »m77^^3 y^Mlib, 4-(b°UF-2-^ 
)\y)-^yX7)WM F£>mmzMi&tZ> ;TLC:R f = 0.22 i^^y/m 
^xt l ;I/=2 : Do 

iM55J_MtftA^, 1 0 . 3ml( 1 0 . 3mmol)<DDIABAL-H^ 2 5ml<DD 
MEUWLfc5 5 Omg( 1 . 2 9mmol)0 4 -(3 -^PO-7i^7 57) 
-3-{[4-(b°U K-3-^W-7x^W^fUy7^yi-l H-fc^/n 
[3,4-d]b°U 5S>>«imU SJS^«:6 OjbWTf £o 1 Sml^I^xT 1 
/l/«2mU 55>«U 3 0 0ml<D7 £7-/143 <fctf 1 ml<D7j<T#fR 

20g©Na 2 s 04«imu i 55>fI^#3^rl}MbTrl»ll%^J; 
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D v~jLA*°i/~$~^Tmm~fz> 0 m&*o. 5 u >y h;i/©7jcfc£tf 0 . 

7 'J >y h^<DWm^MC^\ Tkttffl^IfXU 2 0J^±I^x^;I/Tfflmr 
§ o MWm% 2 0 07j<T (DMElJ-7l>^%S3;1?)&£ tf «^JC^7jcT^ 
i^U ffit(Na 2 S04X «t£*)»fSo ^;-/WjffeJ;tf 

4-(3-^nn-7xx;l/T^/)-3-[4-(lf U F-3-^;l/)- 
^;V7^/]- 1 H-h 0 ^yn[3,4-d]b°U ; TLC : R f = 0 

.4 7(CHC 1 s/^^y~Jl/H 2 0/Wm= 8 5 : 13: 1 .5 : 0.5) ; H 
PLC: tut (grad 2 o,oo ) = 6 . 4 ; FAB-MS : (M + H) + = 4 2 8 D 

Xt^7°5 5 . 1 : 7.0 5g(l 0 2 mmol)©#5»7" h U 7 A© 1 6 ml 
^ 5°CT3 0^Ct>/cD 1 1 .8g(0. 1 Omol)©4-7^/^> , y~h-y;l/© 
4 Oml©*fc<fctf 3 6 . 2ml©conc.HC 1 ©!lM»?!Tf 3o MofcffftSJS 
i?f?S*^V^ 3 5 - 4 0 t T\ l 0 0 D l 2 1 ml© If U v^rlTf & 
o 4 5^0 9 0 °CT©«fm «J©tf U v^gSKR V ; 6 0 °C) U gglfc 
f^x^/WclxD C^, 7j<43cfctf^7j<m^L, gi$t(Na 2 S04), Hfg 
^DiHTf 3 0 iJ7A^-7h^-(S i0 2 ;^Wy/lixf^ 

4 : l->3 : 2->l : 1 ->B1^xf-;l/) fc: J; D , 4 -(If U 2 
y V x b y ;K §t<^T 4 — (If U K— 3 -^/l/^yyx h U ;l/ 

['H-NMR (C 

DC1 8 ) 8.8 6 (dd, J = 2, 1, 1 H), 8. 6 8 (dd, J = 5, 2, 1 H), 7. 
8 9 (u, 1 H), 7.7 9(d, J = 9, 2H), 7.8 9(d, J = 9, 2 H) , 7,4 
3 (dd, J - 8, 5, 1H)] 

ts&Zfmmc 4 -(if y ^y- 4 h U fr*m&o 

X^'y7°5 5.2: 1 g©v^^x^^r;l/#ftT^ 7 8 3mg(4 . 34mmoD© 4 -( 
b°'J F-3-^;I/)^yyxbU;I/|5j;rj2.7 1 g(l 0 . 4mmoD© 3 -7 5/ 
- 4-(3-7DO-7i^7^7)- 1 H-lf^Vn [3,4— d] U 5^*2 
0 0ml©^/-;l43£in . 8 7 g©M(^j± ; RD^TvJ^ftf £ 0 
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n%fo&mWm%:0 . 3 U F;KDT H F TfiffRU 5 0 t^M^LTM » £ 

4-(3-7nn-7x~;l/7^7)-3-{[4-(h°U F — 3 — >f ;I/)7i-;W 
-^^p^r^/i- i H-if^7n [3,4-d] if y ; TLC : R f = 

0.5 7(CHC l 3 /7^7-;L/H 2 0/M=8 5 : 13: 1 .5 : 0.5) IF 
AB-MS : (M+H) + = 4 2 6 Q 

mmw 5 6 : 5 1 mm^ tr, 5,4-(3-^nn-7i^r^y)- 

3- [4-(tf U F-4-7;l/)^777b7^7]- 1 H-lf [3,4-d] If U ^ 

3-7^7- 4-(3-7nn7x~/l/7^7)- 1 H-lf^Vn[3,4- 
d] If U ^ £tf 4 — (If U F— 4 F U ;KXfy 7° 5 5 . 2 

ill 5 7 : 3 2 hlSHiklLT, 5 2 lmg(2 .0 Ommol)E> 3 -75 /- 

4- (3-^nn7x-;I/75/)- 1 H-lf^Vn [3,4-d]b°^>>7(Xf7 
7°1.6#I)^tf3 4 3 |i 1 <D$m%5 0 ml©* #7-;l/fc:}8fl¥U 5 6 7mg 
(3 . Ommol)©4-(9 L 7y-;l/-2-^;l/)^>'X7;l/T f t: Kfc£jS£-£T 4-( 
3-^qp-7x^7^7)-3-[{4-(f77WV-2-^;W-7xy- 

1 -7;M-*7 1 ^775/]- 1 H-tf^VP [3,4-d] If U 5 ±IB 
©fflft®3 OmKDDME 1 6ml( 1 6 mmol)©DIABAL41T©M7t&££>WK 

CFFC 1 2 /7 7^ 7-/1// H 2 0/1^(8 5 : 13: 1.5: 0 . 5)T*<DffimK 
Jit), 4-(3-7nn-7x~/l/7 5 7)-3-[4-(7 L 77-/l/-2-//l/) 
^777/757]- 1 H-tf77P [3,4-d] If U I m.p. 2 4 1-2 

43 °C; TLC : R f = 0.44(CHC 1 3 /7 £7-/l//H 2 0/lT-^= 8 5 : 
1 3 : 1 . 5 : 0 . 5) ; H P L C : tRet (grad 2 o-ioo ) = 9. 0 1 FAB-MS(M+H) + 
= 4 3 4 0 

X7^7°5 7 . 1 : 7/1/ J>T> 9 . 2 g(3 7 9mmol)©v7^77i^ 8 4ml© 
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T H F KXtls 6 0°C^gi6§ o 8 2 . 6 g ( 3 5 7 mmol)E> 4 -7u t-^yX 
7;Vft K^^^;l/r-fe^-;Ki5lig^||LTttJ. Org. Chem. 56, 4280(1991) 
0M)(D6 7 7mlOTHF (D»*^^O^t3 0 D ?f T U 

MtU 30^£fc>fcD> 3 1 . 7ml(3 3 8mmol)© 2 -7^nt^r V-Zl/fe J; 

5 . 3 9 g(9 . 9 5mmol)cD 1 , 3 -If X(^7i^I/*X7^ /)7°uAy-~ 
yfnWWZu^ FCAldrich ; Milwaukee/U S A)<D 1 . 6 8 U y h/KDT H 
F^*^f£S»7lT« 0 SJSr^»RTTl 2BfP H 1«« ;H£ 
5 . 3 9 g<D 1 , 3-\£X(is7x.~Jl*7,y^y)-7°u;Vy-~ y^MlD^n 
7>f K£»IU lf#IC7llfrW§o 8 4 Oml<D*£»U 1 0 

#f?V\ THF^n-5"J-x-;^l/^-«U l.O'J-y h;l/ 

©^xf-;l/X—r;U*3<J;t>*3 4 OmlO 2 N HC 1^1 . 5 9$m&&ir% 0 7j< 
ttffl^lXU S^x^;l/T 2 Sffitirf 3o 2 0 0. 5 N HCU* 

, sat. N a H C 0 3 mm, *fc<fctf^S*"X?^L^ g|MNa 2 S 00, H 
5§k:£D?tli«o ^07b^77^-(S i 0 2 ; 'v£-9->/ffi$fcx^;l/= 4 : 
l )%&xf'\*y-yr*<Dmfflfc& <9 > 4-(f77-;l/- 2 -^;l/)-^yXT;l/ 
ft K£#3 ; TLC : R f = 0.2 1 (^^y/I^x7 L /l/= 3 : 1 ) ; m.p. 
9 1 - 9 2 °C 0 

mMW 5 8 : mmW 32 t mm^. LT, 52 1mg(2.00minoD£>3-7^/- 
4-(3-7007i^I/7V)- 1 H-fc^/n [3,4— d] If U 5^y(Xf 

7 7°1 . 6#fig):J3<fctf 3 4 3 /i I <D@T-I^5 Oml<Dp< #/-;Wcr£B?U 567 
mg(3 . Ommol)(D4-(9 L ry-;l/-5-^;l/)-^yXr;l/T f t: Kfc£JS£#T 
4-(3-^nn-7x^V7^/)-3-{4-(f77Wl/-5-^;W-7i 
-;W^f^75/]- l H-if^yn[3,4-d]b°y ^^*yW^t§o ±IH 

^Pb1{*©3 OmlODME UtfJO 1 6ml(l 6mmol)©DIABAL -HWMtt^ ^St^fl 
MSfe<fc i^xf ;l/x— r <fc ?K 4-(3-^nn-7 xx;l/7 5 

y)-3-[4-(^ry-;i/-5-^;i/)-^y^;i/r^y]- i H-b°^yn [3, 

;m.p. 235 °C; TLC : R f = 0.42(CHC 1 3 
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/^^7-;I//H 2 0/ffi&=8 5: 13: 1.5 : 0.5);HPLC : t** (gra 
d 2 o-ioo ) = 8 . 5 ; FAB-MS : (M+ H) + = 4 3 4 0 

Xt-v7°5 8 . 1 : tfyfW^, 3 . 7 g (2 Ommol)© 4 -7nt-^yX7/l/f 
bF\ 6 . 6 4ml(9 3mmol)^^ry— 2 . 9 4 g E>fEH;*7 'J ^ 1 . 

1 6 g(lmmol)<DP d(P PH 3 ) 4 ^ 5 OmltDv^^r-fehT^y 15 
0°CT1 2^I#tSo SiS^««^j;Diili-r§ :/j<^»c»L 
, ^»3Mfb^^l^yTlfim-rSo ^M^HFM^ffiLTMSU Hit 
^DilfiU ^nvh^7^-^{fr(S i 0 2 ; ^^y/WSIx^/l^ l 

: 2) : 4-(^ry-;l/-5-^;l/)-^yX7;bxt: K£f#S ; HP L C : tie 
t (gradzo-ioo/zo ) : 1 1 . 4 0 

ill 5 9 : WMn 3 2 ^l^li^LT, 5 2 lmg(2 .0 Ommol)E> 3 -7 5 /- 
4-(3-^PD7i^7V)- 1 H-fc^/P [3,4— d] tTU v>*>(Xr7 
7l.6#l)^tf3 4 3 (i 1 ©B»£5 Oml©^^/-;WciSfi?U 5 6 5mg 
(3 . Ommol)©3-(2-^^;l/— r F^yVlz-S-^^-^yXT^xt: Kfc 
S $ •£ T 4 - ( 3 - ^ p p - 7 x - ;l/ 7 5 / ) - 3 - [ { 3 - ( 2 - * ?- /V - r h 
=7 VjV- 5 ->T ;W - 7 x —M * ?- U y 7 5 / ] - l H - t° 7 V "n [3 , 4-d] \£ U 
v^>W^«o ±§BTOf*<D3 OmKDDME 1 6 ml C 1 6mmol)<DDI 

ABAL-HTOM7t> ^©m^afe<J;r>V^/-;l/T*cD^cd;D^ 4 -(3-^ 
pp-7x^;I/7^/) - 3-[3-(2-^7 L ;l/-f- b^yvi/- 5-^;l/)-^y 
>>;l/7^/]- 1 H-b°vyp[3,4-d]b°); ; T L C : R f 

= 0.5 1 (CHC 1 $/~)l/H2 0/ffiM= 8 5 : 13: 1.5:0.5) 
; H P L C :tRe, (grad 2 o-!oo ) = 8 . 7 ; FAB-MS : (M + H) + = 4 3 3„ 

X7--y7°5 9 . 1 : 5 . 8 g(4 2 . 1 mmol)© h U x^;l/7^ y^J^fe <fcr>*6 . 0 
g (9 2 . 3mmol)©^ b U ^h7^J Y?£ 4 . 0 g(3 0 . 5mmol)<D 3 -^7/-^ 
>X7/Vft Y<D 1 0 Oml© 1 =$-)]/- 2 - fc?P U F7I»tiML, 1 1 0 
°CT l . 5 0mi(7;l/^yHHtOWrSo KJSig-&#j£0 . 6 U y h 
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;I/<D>K/3 7%HC 1(2 0 : StL < «LTSJS^72«o 3 

04) , ll^cj;§Mlifc^t>^x^;l/x-x;I/^T©W^j;D, 3-(rf7 
y>- 5 -^;l/)-^>X7;I/ft F£:f#£ ; m.p. 185-189 °C ; T L C : 
R f = 0. 1 3(CHC 1 3 /^^7-;l//H 2 0/fflm= 8 5 : 13: 1.5:0. 

5) 0 

Xx-y7°5 9.2: §^b&^b, 1 0.0g(5 7 . 4mmol)<D 3 -Or F ^/A/- 
5-^;V)^yX7;VfH F*23.7g(l 7 2mmol)©j^#'J 12 0m 

l©DMF/^Wy(l : l)7§fl§^ zRW^^p-r^o 5 . 3 7ml (8 6mm 

oi) (D 3 *yit* f-fV^nKwrfu fcrnu-sm* 2 b^trw, r>* 1 w 

RTTWt§„ SJS?F^«0.5U>y h;^7j<^»L^^P>An, ffl^ 
tJ«3[M)iLT7j<Tr&f So 0.3'J7h«ixf;KCjSi, 

3-(2-^^;l/-rh^y;l/-5-^;l/)-^yXr;l/xHF^#§ ; 
TLC : R f = 0.47 e\^>/g1^x^;|/= 3 : 1 ) G 
111 6 0 : m&ffl 3 2 MiHcLT, 5 2 lmg(2 .0 Ommol)© 3 -7^7- 
4-(3-^P07x^l/7^/)- 1 H-fc^/n [3,4-d] v>*V(Xfy 
7°1 ,6#I)l5j;(f3 4 3 /A 1 <DB1^5 OrnKD^/^/WC^U 6 9 1 mg 
(3 . Ommol)(D3-(2-tert-7^7l/7 : - h^yVl/- 5-^7l/)-^yXr;l/xH 
F^SJS2^T4-(3-^pp-7xX/1/7^/) - 3-[{3-(2-tert-7* 
f;I/-fb 5-^;l/)-7ix;l/}-^f^75/]- l H-k77n[ 

3,4-d]b°U 5^V^M5t§o ±IB^r H 1f*(D3 OmKDDME \J t(D 1 6 

ml(l 6mmol)ODIABAL-H^OM^ U&<D&%m$S&Z$*$y—)\yT*(DMfflK& 
^ 4-(3-^nn-7xx;l/7^/)-3-[3-(2-tert-7^;l/-r F^ 
7Vl/-5-^;l/)^y^;I/7^7]- l H-t? vvn [3,4— d] try ^ ; 
TLC : R f = 0.60(CHC 1 3 /* ZS—fr/Hz 0/Wft&= 8 5 : 1 3 : 1 
. 5 : 0.5) ; HPLC : t»* (grad 2 o-ioo ) = 1 0 . 3 



(80) #g2 0 0 1 -5 0 1 2 1 6 

: X— hZU— 7"^, 3.2 g(l 8 . 4mmol)0 3 -Or h ^V7l/ 
-5-^;I/)-^yX7;l/ftF(Xry^5 9. 1#H€>©2 2 ml© f;l/xyli 
Sri i o°c-ei. stela, ~i . 5g<7M y/ryisirio. 2 1 6micoy ^v^/p 

m7jcfe<fcr>* 1 m&mtTffi&u &M-$*t<iN a 2 s 04), i^ta DMffrr s 0 

*7A^07f^77^(S i O2 ; ^+)-y/l^x9 L ;I/= 3 : l)fc«fctf^ 
x^;l/X— rJl/^\^y(- 1 5°C)7b^O|giH,fWcj;D, 3-(2-tert-^ 
f ;V-r f 7^- 5 -^;W^yX7^ft K£#« ; TLC : R f = 0.4 1( 
^^•9-^/^x^;l/= 3 : 1) ; FAB-MS : (M + H) + = 2 3 1 0 

mmm 6 1 : mmm 32 1 mm^ lt\ 52 img (2.00 mmo 0^3-7^/- 

4-(3-^nn7i^7^/)- 1 H-fc^/n [3,4— d] tTU 5S»:fc<fctf 3 
4 3 /a 1 (DS1^5 Oml<D^/ — ;l/£}8fl¥U 5 6 5mg(3 . Ommol)©2-(2 
r Y^/)]/-b-^)V)^yX7jW\i F£SJS£#T4-(3-^n 
n-7xx;l/r^/)-3-[{2-(2-^^;l/— r h7^1/-5-4*;W-7x 
x;W-^^b>7 = /]- 1 H-tf^VP[3,4-d]t 0 U ^>^ffM£#& 0 ± 
IH^Pb1#:0 3 Oml^DDME U^O 1 6ml(l 6mmol)©DIABAL-H , X?©3g7Ufc<fctfS 
jS^tJ^r^^ijn7j<^?-rSo DMEU^«7Wca^\ S^x^;l/TffitB-f 
§o tlfi^^ 7 07j<fe<J;r>*l|Hl^^7KTC)^ Si(Na 2 S0 4 X Mffic 
& ZmmtSk Zfi?x.?-jl2L-7-Jl<tpT*<DMM<D'&. 4-(3-^PD-7i^l/ 
7^7) - 3-[2-(2-^7 1 7l/-r h^yVl/- 5-^;l/)-^y^;l/7^/]- 1 
H-fc^yn[3,4-d]lf U ; TLC : R f = 0.4 7(CHC l 3 /7 

^7-;I//H 2 0/1^= 85: 13: 1.5 : 0.5);HPLC : t te (grad 2 «- 
100 ) = 9 . 0 ; FAB-MS : (M+H) + = 4 3 3 Q 

Xr^7°6 l.i: 2 0.3g(l 4 7mmol)<D h U X7 L ;V7^ y^J^fe <fcr>*2 1 . 
0g(3 2 2mmol)©rHJ7A7> ? F£: 1 4.0g(l 0 7mmol)<D 2 
yX7;Urt: K©3 5 Oml© 1 -77 L ;l/-2-b°ni; Fy^MkigsjjnU 1 
1 0 °CT 3 5f P^(7;l/:iysiffl^)»f & Q £&fcfoMm* 0 . 6 U 7 h;l/<D>J< 



(81) #g2 0 0 1 -5 0 1 2 1 6 

/3 7%HC 1 (2 0 : l)fc&tf, mL<m&LTfcm*7uT'Z*£&o 3@©i 

-^;i/)-^yX7;Pft K£#s ; m.p. l 3 o°c ; t l c : R f = o . l o (c 

HC l 3 /^/-;l//H 2 0/M=8 5 : 13: 1 .5 : 0.5) o 
X7^y7°6 1.2: gjiML^^. )KW8.0g(4 5 . 9mmoD© 2 -Or 
y>- 5-^/V)-^yX7^fH K£ 1 9g(l 3 8mmol)©j^77'J7A© 1 0 

1 : 1 )©?§ItiMt§ 0 4 . 2 5 ml (6 8mmol)<D 

a^^fM^ntlTL, sjS^^tKW? i «tfRTt i . 5 
«««o l U >y h;l/©2foMs<J;tf 0 . 6 U 7 hfromk^Mc 

yk%£Z$&i&fcT*\mL, l^ii^^CN a 2 S ChX ^f&c £ Differ & 0 
^D7b^77^-(S i 0 2 ; ^-9-y/S^x^;ly= 3 : 1 )& cfctf'v^y 
AltfL^^BAti^ 2-(2 ^^I/-f 5->f;l/)-^ 
yXT)WK K£#3 ;TLC:R f = 0.41 (^^y/I^x^;V= 3:1) 
; FAB-MS : (M+H) + = 1 8 9 C 

111 6 2 : 3 2 MiHcLT, 5 2 lmg(2 .0 Ommol)© 3 -7^7- 

4-(3-7PP7x~7l/7^7)- 1 H-fc^/n [3,4— d] tTU v>*V(Xr7 
7°1 . 611)^0*3 4 3 /i 1 ©B»£5 0ml©*#/-;WCj8fl¥U 6 9 1 mg 
(3 . Ommol)© 2 -(2 -tert-7'^7l/f- h vVVl/- 5 -^;V)-^yX7^f 
F£SJS£#T4-(3-7PP-7x~;l/7^7)-3-[{2-(2-tert-7^ 
r h^yVl/-5-^;l/)-7x^;l/}-^9 L P>'r^/]- 1 H-t^v*n[ 
3,4-d]b°'J ^z/y o ±M^mfo(D3 OmKDDME U t<D 1 6ml(l 
6 mmol) <DDIABAL-H^<D3S7Ufe<fc ^©^MatC £ ^ 4 - ( 3 - 7 P P 

- 7 x~;l/7 5 7) - 3 - [ 2 - ( 2 -tert-7^;V— r h v7>- 5 
>7l/7^7]- 1 H-tf^yp[3,4-d]lf V^isy%n% ; T L C : R f = 0 . 6 
4(CHC 1 3 /7^7-/l//H 2 0/fi$l=8 5: 13: 1.5:0. 5) ;HPL 

C : tRet (grad 20-100 ) : 10.3 



(82) #S2 0 0 1 -5 0 1 2 1 6 

Xr-y7°6 2.1 : ^--h7l— 7^, 6 . 4g(3 6 . 7mmol)©2 -Or h^VOl/ 
-5-^;W-^yX7;bftK(Xf7 7 0 6 1 . 1 )<D 5 Oml© 1 
1 OtTCl. 5R£Rfl, ~3g^^ y^xV*5i;lF0. 4 3 2 ml©;* * >*/WhVfife 

7nvb7^7^-(S i O2 ;A^y/fflx^=4 : 1 )^^xJ : ^\^y 
t / PwL(Dzsz.3-JlsZ.~7-)lfr^(D- 2 0 o CW|gH{t^£ 2 - (2 -tert- 
^;I/-fb7^I/- 5 -^;W-^yX7/Vft K£#S ; T L C : Rf = 0 . 

3 6 (^v-y/nm^ji= 1 o : 1 ) Q 

^%M6 3 : iWCMl^^ 1 9 5mg(0.7 5mmol)© 3 -7^7- 4 

-(3-^oo7i^7^/)- 1 H-if^/n [3,4-d] tru v>*y(xr7 7° 

1 ,6#®feJ;tfl 3 5ragO»^2 0ml©7 ^7-/WC^rr& 0 
RTT\ al. Onunol^ 5 ~*;^7^7k K&asiDU 

«-^S^^7^^§/ci6^^fL, *<DM. o 
(DWMK & & jtlifc J; t>7f}i £ <fc *K 4-(3-^on-7i-/l/75/)-3- 
[ (r h v V VI/ - 5 - )V) - 7 7 1 U V T 5 7 ] - 1 H - b° 5 7" n [3 , 4 - d] tf U ^ V 
y*m%o #»5>^fg^J;DiiliLT?g?i^77 0 n;V- 
/^Tlf#LTf#etl§o SHHSI^T, 2 0 8 m g <D±i2«{*£: 2 7ml£>D 
MEUtiSU /KTCTL, 4 . 2ml(4 . 2 mraol) (DDI ABAL-H^r^P ?J^t) 
^7Btr«t§„ 1 3ml©g»^;l/^»U |M^3 0t>WL7 1 3 
0ml©7 77-/l/?itf^f £o O . 9ml<D7j<$5 £tf 9g©N a 2 S04OTtillP 
U §c^T3 0t>«LT, ^T7l»%o if Tft^H^C £ DMIiL(R V, 
HV)7nTb7^7^-^ML(S i 0 2 ; C H 2 C l 2 /7^7-;I/=4 : 1), 
fflM^^y7 0 n/V-^/^xf;l/x^r;^7WL, 4 - (3 -7nn 

-7i-;l/75/)- 3-[(r h v77l/- 5-^;I/)-7^;I/7^7]- l H-b° 
7Vo [3,4— d] b° D 5 : H P L C : tE« (grad 2 o-ioo ) = 6 . 7 ; FAB-M 

S(M+H) + = 3 4 3 0 



(83) #S2 0 0 1 -5 0 1 2 1 6 

Xf"y76 3.1: j^ML^g), 4 2 OgiDtf'JW-bf^h^l 6 7ml© 
H Fn^^-r-bh^hU;K7j<^7 0%):fc<fctfl . 2 'J 7 F^Ov'x^l/X- 
r;H:iM§o WL%^^ 2 4 4 ml ©7-^/1/7 F^rfTU S 

mc&*)mm?%o im<Dmmc&*). T*v*i/-T*>v-vvfr*nz ;t>. 

p. : 8 0°C(3 0mbar) o 

X7y7°6 3.2: Ptfg L * £ , 70g(0.7mol)©7-feh3r$/-7-feh-hy 
4 6g(2 . 2 5m\)(Di- h U £ AT 2 0 Oml£>T H F £AftS 
o H2©gM^, /KT^PL^Tb^ 1 0 7g(0 . 8mol)©M7j<i^7/F^~^A 
£\ 4>L1*o, 1 U >y h;l/©T H F K AftZo %<Dffl&*^'V7*i h 

**/-r*. h~vv jimmKMTtZo ms®*^? 2 5 mmtmLxmm^ 

t§„ 5tT\ 4 OmlO 5 N HCK 3 0 0mKD^5?/^l/^»3 0 
0ml<D5N HC l*JST*TS(pH= K HNailDo li^glt2^f| 

mm 3 0»iEx7;l/fe £15 1 [Hl7-tr F y-effltfJ-TSo WlP:7/F/7-fc F > 

WSAn3££fc:cfcD> 5-t Kn+i/^f;l/-f h77M#« ; n.p. 1 
8 0 - 1 8 1 °C 0 

X7'y7°6 3.3: 1 5g(0. 1 5mol)©5-t Fn4^^;l/-7F^7— ;143 
££59 0g<D^ff777z?7(Aldrich ; Milwaukee/U S A)£ 1 . 5 U y F;F£>7 
■feh^tfJ, RT7M 3 0f»t5 o SJS^tf^^^THyfloTiljML, 
£:AM©7-fc F cfctfft^c^ ^7-;FTffi^« 0 7-fc F 
£SiI*i&fc:<fc!K fh77-;V-5-A;^r;Vft K£#« ;'h-nmr(7 
•fe F^-de) : 1 0 . 2 6 (s, 1 H), 5 . 0 2 (s, 1 H) D 
»M6 4 : ffllBg^|Ea©7ja^^^T, 4-(3-7nn7 x ~/F7 ^ 7) 



-3-[(2-^^;F-7Fv7;F-5-^;F)-^^-;F7^7]- 1 H-h°77n 
[3,4— d] trU 5^#So 



(84) #g2 0 0 1 -5 0 1 2 1 6 

mm 6 5 : &mmKWffi<Dfi&K$£'DT, 4-(3-7nn7 x~;l/7 5 /) 
-3-[(2-tert-7^;I/-xh^yVl/-5-^;I/)-^^;I/r^7]- 1 H-tf 
7Vd [3,4-d] If U 5>>>^„ 

^ffiffl 6 6 : EifM L ft 5 > 26 lmg (1.00 mmo l)©3-7^7-4-(3-7 
007x^75/)- 1 H-lf^Vn [3,4-d] If U 5^y(Xr7^1 . 6#M) 
. SmlO^^r-y-^fc^tf lml©DMEUtCiSfi?*rs ; 1 3 8 n 1 ( 1 . 1 mmo 

v- yzfcmm&Mfr hu-zv 7 --ess-r % „ n z ns m&mm 

£D> 3-(^77Vl/7^7-*;l/fc;b7^7)-4-(3-7nn-7x~/l/ 
7^7)- 1 H-lf 7^/0 [3,4-d] \£V^zsy%m%> ; H P L C : t*t (grad 2 o-i 
oo ) = 9 . 5 ; FAB-MS : (M+ H) + = 3 9 4 0 

gffiM6 7 : jj§L^5^ 2 6 1 mgC 1 . 0 Ommol)<D 3 -7^7- 4 -(3 -7 
nn7x-;P7 = 7)- 1 H-fc^/n [3,4-d] If U v^y(Xfyy*l . 6#M) 
^2 . 5mKDy^^7*5^tf lmlODME \JfcmMt% : 1 3 7 /i 1 ( 1 . 1 mmo 
l)(0 3-^nD-7i-;Wy'>r^h%iltlU KJSig-&#j£H$fe R TT% 
l 6^6 o°CTlfirf & c HPLCi^ £T<Dif^y"n-if U^^y 

3-^nn-7x-;l/-75/)-*;l/^;I/r5/] - l H-fc^/n [3,4-d] 
If U ^^7^rf#§ ; H P L C : tn* (gradzo-™ )= 1 2 . 4 ; FAB-MS : (M+H) + 
= 4 1 4 0 

ili68J_iiL4ib^, 2 6 lmg(l . 0 Ommol)© 3 -7^7- 4 -(3 -7 
DD7i^r = 7)- 1 H-fc^/n [3,4-d] If U ^^XXfyT" 1 . 6#M) 
^2 . 5ml©^^r-9-^fcJ;tf lmKDDME UfcmMtZ \ 2 0 2mg(l . 1 mmol) 
(D4-7nn-2-7 971/- 7i-;H 7^77^— h (Maybridge) £ 



(85) #g2 0 0 1 -5 0 1 2 1 6 

mm 66t mifciDfflumjs &zsdm s o/wm^^'vo^mwK & ^ 3 - [( 

4-^no-2-^f^-7x^l/-7^/)-ftM^/l/-7^/]-4- 
(3-^nn-7x^7^7)- l H-lf [3,4-d] if 'j ^ i?y%m%> ; HP 
LC : tRe, (grad 2 o-ioo ) = 1 2 . 2 ; FAB-MS(M+H) + = 444 
^%M6 9 : ISUiy^ 2 6 1 mg( 1 . 0 OmmoD© 3 -7 ^7- 4 -(3 
007x^V7^/)- 1 H-fc^yn [3,4-d] If U 5^(Xt7 7°1 . 6#M) 
^2 . 5mKDi/***?yi5&Zflm\(DDME \JlcmMt% \ 1 6 1 fi 1 ( 1 . 1 mmo 
DO l -t7f;KV^-f»iDU a>t^»-BftR T«r§„ 
^ffiM6 6 tmM<D%k!imK&*). 4-(3-^no-7x^7V)-3-[( 
7-7 h- l -^;l/-7^7)-#;l/fc;i/7^7]- l H-if^7n [3,4-d] if U 
; H P L C : tRe, (grad 2 o-,oo )= 1 2 . 0 ; FAB-MS : (M+H) + = 4 

3 0 o 

^@M7 0 : &@L%ffP>, 2 6 1 mgC 1 . 0 OmmoD© 3 -7 57- 4 -(3 
qn7x^7 = 7)- 1 H-tT^yp [3,4-d] tTU 5S»£2 . 5 ml©^^ 
>fe<fcr>*lmlODME UJC^1"5 ; 1 6 0 fi 1 ( 1 . 1 mmol)© n — 'v£$/;W 

P-^y-x/^^-^-^T^U 3 0ml<DDI P E 4 Oml^Kv^ 

y^M^»-r?»o ^iw^tfD i PE/^y(a^»<t^ 4 

-(3-^nn-7i^I/r5/)-3-[(n-^>;V-75/)*;I/^;I/-r 
5 7] - 1 H-lf [3,4-d] If U ^ Vy%M%> ; H P L C : tht (grad 2 o-ioo 
) = 1 0 . 3 ; FAB-MS : (M+H) + = 3 8 8 Q 

mmw 7 1 : mmm i otmm^hr, 4-(3-^nn-7x^7^/)-3 

-[(if D F-3-^;I/^^;l/T^/)-77;l/fc;l/-r^/]- l H-h°77n[3 
,4-d]lf U5^>*#So 

miMW 7 2 : ^ffiM 3 4 MiHcLT, 2 6 1 mg( 1 . 0 Ommol)© 3 -7^7- 

4 - ( 3 7 n n 7x^;l/7 5 7) - 1 H- If =yV n [3,4-d] b° 'J ^ WiTsrv 7° 
1 .6#M), 1 6 8mg(l . SmmoDO^^n^N^y^/I/^r/I/T 2 ^ Kfe«fctf 1 
8 0mg<Df^^3 9ml©DMEU/7£7-;Kl : 2)^T«U «4 4 



(86) #g2 0 0 1 -5 0 1 2 1 6 

Omg(7mmol)ON aCNBHs tBUfo^^&o DI PEWlfflaD, 4-( 

3- ^nD7i^7^7)-3-(^n^^l/-^f;l/-7^/) - 1 H- 

h°v7n [3,4— d] b° U ^ yy*%% ; m.p. 188-190 o C;HPLC: tRet ( 
grad 2 o-ioo/ 2 o ) = 1 2 . 8 ; FAB-MS : (M+H) + = 3 5 7„ 

7 3 : mMM 3 4 ^IfHiklLT, 2 6 1 mg( 1 . 0 OmmoO© 3 -T ^7- 

4- (3-^nn7x-;I/75/)- 1 H-fc^/n [3,4-d] If U 5^y(Xf7 
7° 1 . 6#fig\ 1 2 9mg( 1 . 5mmol)ObV^lyxH Kfc^tf 1 8 OmgOf^^ 3 
9mlODME U/^^/^Kl : 2)tfn?JII$U ^1^4 4 Omg(7mmol)<DN 
a CNBHs ilSjS^^So HP L C£<fcS£, SfStfxcT LT^&^fctf), 1 
2 9mg(DbV^l/xH H\ 1 8 Omg©ffi$Ms<fctf 4 4 OmgON a CNBHs 

, hp l c^e^yn-if y ^^^sjSLT^sctA^^nss^^p-r 
So ^n^nc>»«> sjs^tf^Jtrua^2 o«ffi#-r§ 0 mm© 

cfc if), 4-(3-^no7i^l/7^y)-3 
-(2 , 2-y7^7°Pb 0 7P-7^/)- 1 H-tf^/n [3,4-d] If U ^Vy* 
n% ; m.p. 2 2 9-2 3 lf.HPLC : tRe, (grad 2 o-ioo/ 2 o ) = 1 1.6 ; FAB 
-MS : (M+H) + = 3 3 1 0 

111 7 4 : mMM 3 4£|W|tifc:LT, 2 6 1 mg( 1 . 0 Ommol)© 3 -7^7- 
4-(3-7pp7x^-;I/7^7) - 1 H-fc^/n [3,4-d] If U 5^(Xf7 
7°1 . 6#K€>> 1 5 0mg( 1 . 5mmol)(D^7 0 nyr;l/xt Kfccfctf 1 8 Omg©!^ 
9ml<DDME U/7^7— ;K 1 : 2)^T«U 4 4 Omg( 7mmo 

DON a CNBHs ^SiS^^So DIPETOWta^ 4-(3-7nn 
-7x^I/7^y)-3-(n-^;l/-75/)- 1 H-tf^7n [3,4-d] If U 
^ Vy*%2> ; H P L C : tRet (gradzoioo ) = 9 . 9 ; FAB-MS : (M+ H) + = 3 4 
5o 

mMW 7 5 : WGffl 3 2 MiHcLT, 2 6 Omg( 1 . 0 OmmoD© 3 -7 ^7- 
4-(3-7nn7x~/l/7^7)- 1 H-tf^7n [3,4-d] If U 1 
7 2 /i 1 ©#Elfc£2 5ml©^^7— ;WCi§)S?U 2 6 lmg(l . 5mmoD® 3 -Or 
5 -^;D^^X7;l/fn K(Xf7^5 9.1) £®S£-frT 4 - (3 
-^nn-7i^l/7^y)-3-{[3-(fF7^-5-^D7i^W 



(87) 



#S2 0 0 1 -5 0 1 2 1 6 



-^vyy^A - 1 H-t^yn[3,4-d]if>; r^«?« 0 

W=>> 8ml(8mmol)©DIABAL-H^±fH™#;© 1 5ml©DME UlltijjPL 
, SJS?I^«:3 OMItSo 1 5ml<Dfi^x^;U«imU U^Wt\ 5# 
«U 1 5 Oml©^^y-;U43cfcr>*lml<D7KT*#^L, H^^Dn-^'j- 
X7^t°P-7-ftJTiIfi«o Sslt^O . 5 U >y h;l/O7jc43cfcr>*0 . 5 'J >y h;l/© 
I^Hx^/Wc?^ p H= 3 K 1 N H C 1 "*ttU 7j<ttf g^ffX U H£ 

^(NazSO^), ^^CcfcDiilS-rSo x-7/l^T^«t£D, 4 -(3 
-^nn7x-;l/75/)-3-[3-(fb77;V- 5 -7/7)-^777l/7^7 
]- 1 H-fc^7n[3,4-d]lf U ; TLC : R f = 0. 1 3(CHC 1 

3 /7 77-;l//H 2 0/ffite=8 5 : 13: 1.5 : 0.5);HPLC : tRet (gr 
adzo-ioo ) = 7 . 4 ; FAB-MS : (M+H)* = 4 1 9 C 

MRSffl 7 6 : mMM 3 2 MfiSKLTx 5 2 lmg(2 .0 Ommol)<D 3 -75 7- 
4-(3-7PP7xX;P757)- 1 H-fc^/n [3,4-d]l£y 5S»:fc<fctf 3 
4 3 1 Ol1^&5 Oml©^^/— ;Wci§fi?U 5 2 3mg(3 . Ommol)© 2 -(7 
h77;I/- 5-7;l/)^7X7;l/7li F(X7>y7°6 1 . 1 ) £SJS£#T 4 -(3 
-7nn-7xx;l/757)-3-{[2-(7h^7Vl/-5-^;l/)7xX/l/]-7 
71-7757} 1 H-fc^7n[3,4-d]lf y ^^y^JfM^^o ±fH^p E af*^ 
N 30ml<DDMEU£l6ml(l 6 mmoDODIABAL-HTM/t L, SjStJ^tJ^Si 
^^TK^I-T^o DM E UM^7j<^aC p H= 3 K 1 N HC1 TMfftU 

(Na.SChX Mffic&Qffl&LXif^A/JL— r/WT(Dl»i, 4-(3- 
7 n n 7 x x;l/7 5 7 ) - 3 - [ 2 - (7 h =y 7/1/- 5 ->f ;!/) 7-7/1/7 5 7 ] 
- 1 H-b°77n[3,4-d]tf y ; TLC : R f = 0. 1 9(CHC h 

/7 77-/1//EE 0/1^=8 5: 13: 1.5 : 0.5);HPLC : tRet (gra 
d 2 o-ioo ) = 7 . 7 ; FAB-MS : (M+ H) + = 4 1 9 0 

WfM 7 7: 2 0 Omg(0 . 5 2 lmmol)<D3-(4-75 7 7 77l/-7xX/l/75 
7)-4-(3-7nn-7xx;l/7^7)- 1 H-b°77n [3,4— d] If y 577 



(88) #S2 0 0 1 -5 0 1 2 1 6 

7j<Mk 0.0 6 lmKO . 5 4 8mmol)<D7^7Wy /7^— hft&Zf 5m\<D7 



h f <ou-&m* 2 o vt 1 5 ^t^#u ^^-MTiiti: j; Diiat 

»5ml(Dil^y^«L, 5°C«£PLTMSLT, 3-[4-(n 

- 7^/1/7 ^ 7 -tu\y$ ~ ^ 7 - 7 - 7x^7 ^7]-4-(3-y 
do-7i^7^/)- 1 H-h 0 ^yn[3,4-d]b°U^^y^f#§ ; m.p. 2 1 
7 - 2 1 8 °C 0 

Xx-y7°7 7 . 1 : 8 6. lg(5 0 5 . 6mmol)<D 3 , 3 -lfX-7 971/7 ;l/#7°b 

HJMSjafflL-m : Chem. Ber. 95, 2861(1962)# 
ML 1 1 2 . 4 g(5 0 5 . 6mmol)0 4-(N-Boc-r^/^^;l/)-r^U /[ 
WB&temLTIZ : WO 9 3/0 0 0 9 5#KB]£cfctf 7 5 0ml©7 £7-;l/<D^ 

lis 3-[4-(N-Boc-7^7797l/)-7x~;l/7^7]-2-/77-3- 
^^;l/^;l/^7°hr^Un- hU;l/^t#§ ; m.p. l 5 4 - l 5 7°C ; ESI-MS : ( 
M-H) = 3 4 3o 

Xf-y7°7 7 . 2 : 1 1 7 . 8 g(3 4 2mmol)0 3 - [ 4 -(N-Boc-7 ^77?- 

2 0.5 4ml(4 1 . 4 5 mmo 1 ) <D H F^/7j<Ml$5 £tf 7 5 0ml<D7 77^;KD 
fF^»}i^TT3 0#P H 1MML, ^^5 0°CT\ «^TfJ^:J;DMitU 5 
-7^7-3-[4-(N-Boc-7^7797l/)-7x~;l/7^7]-4-/77 
b°v7-;I/^te^?§]i^^Tf#§ ; T L C - R f = 0 . 2 8 (Mit^^Uy/^ 
77-/H9 : 1]) 0 

Xx-y7°7 7 . 3 : 1 1 7.7 g (3 4 1 . 9raraol)(D 5 -7^7- 3 - [4 -(N-B 
oc-7^77^;I/)7x^;l/-7^7]-4-/77-b°^7-;K 7 6 . 3ml(4 
4 5 . 2mmol)©N,N->^^;l/*;l/A7^ Fv ? x^;l/7-fc7-/l/&££5 1 2 0 

tflg^^D j;thVxf;l/X- f-;l/T«#^j; ^ 3 - [4 -(N-Boc 

-75 7 7 f;W7x^7^/]- 4-/77- 5 -V^A/T^ 7-7 



(89) 



#S2 0 0 1 -5 0 1 2 1 6 



r^7-b°vy-;I/^:f#§ ; m.p. 2 2 7-2 2 8°C ; ESI-MS : (M-H) = 3 8 
2 0 

X7^y7°7 7 . 4 : 9 4 g(2 4 5 . 1 nunol)© 3 - [ 4 -(N-Boc-7 ^ 7 ^ 

-;K 4 4.2 g (2 6 9 . 4mol)(D 3 - tUU-T ~V ym$&mmmLT 
: Justus Liebigs Ann. Chem. 176, 45(1875)#HSJ*3^t> > 1 0 0 0ml©x^7 

x^;i//-\^-9- y £ zf* $ y -ji/mt* ^vyt^ ©ssiMl, 3 - [ 4 - ( 
N-Boc-7^7^;l/)-7xx;l/7^7]-4-(3-7nn7xx;l/7^7) 
- 1 H-tf^Vn[3,4-d]If U ^y^ffS ; ra. p. 1 9 6 °C ; ESI-MS : (MH) 
= 4 6 4 0 

Xf--y7°7 7 . 5 : 2 5 g(5 3 . 6 5mmoDO 3 - [ 4 -(N- {tert-T^V^v' 

)- 1 H-VfvV*P[3,4-d] tf U ^y&cfctf 3 5 0ml<D3N^7-/l/ffiM 
©ii^fc 5 0 °CT 3 0 ^WhT So RftMm^m^ R T fc^LTSBIS 

> iith^i^Kt, ml, d mitts 0 mm<D*$ 

7 -;I//7j<^ ©Slg^fi, 3-(4-T^7^ T 1 /!/- 7 i^/VT ^ 7) - 4 - ( 
3-7nn7x~/l/7^7)- 1 H-b°^7n [3,4— d] If U 5 Vy* i /Mn» 
J#Tf#S ; in. p. 207-209 °C; ESI-MS : (M + H) + = 3 6 6 G 
WfM 7 8 : 1 1 5 mg( 0 . 3 mmol)© 3 - ( 4 -7 ^ 7 ^ T 1 /!/- 7 x~/l/7 ^ 7) 
-4-(3-7tttt-7xx;l/7^7)- 1 H-fc^/n [3,4-d] tf U 5 v^JcfD 
t/(X-r^7°7 7 . 5#M\ 0.04 lmKO . 3 1 8mmol)0 3 — ^ h^-7x 
X/WV^T*- h:fc<fctf 4ml©THF©ig-&$&j£ 2 0°CT 1 & 
^T*S«ia D MIlTf So SI«x^;l//-\^^y(Dl, 4 - ( 3 - 



(90) #S2 0 0 1 -5 0 1 2 1 6 

^qq-7i^7^y)-3-{4-[(3-^ h+^-7x^I/75/)-A;I/ 
^ - ;I/7 5 / ^ f ;W - 7 5 / } - 1 H-h°77n [3,4-d] If U 

1 7mmm^n^> ; m.p. l 5 7 - l 6 O °C ; ESI-MS : (M-H) = 5 1 

3o 

^jffl 7 9: 1 5 Omg(0 . 3 9 liMol)<D3-(4-75/y^;l/-7xX;l/75 
/)-4-(3-^nn- 7x^/1/7 5 /)- 1 H- M 7V "n [3,4-d] b° 'J 5 Vy 
7MPt/(Xx^7°7 7 . 5#K€>> 3 4 . 3mg(0 . 4 8 3mmol)Ox^;MV'>7'^ 
-bfe£t55ml©THF<D?li^«, 2 0 °CT 1 5 B^«U 4mlO> ? 

0.6 1 %o*^i©4-(3-^nn-7x-;V75/)-3-[4-( 
x5 L ;l/7^/-^;l/^x;l/7^/^9 L ;l/)-7xx;l/7^/]- 1 H-b°77n [3 
,4-d]lfy ; m.p. 2 2 8-2 3 0 °C(decomp.) ; ESI-MS : (M-H) 

= 4 3 5o 

^BSffl 8 0 : 1 5 0mg(0 .391 mmol)03-(4 -75/^^-7x^7^ 
7)-4-(3-^nn-7xx;l/757)- 1 H-b°77n [3,4-d] If U 
7MntJ(X7>y77 7 . 5#M\ 3 1 . 4mg(0 . 4 2 9mmol)<Dy T^WV^^ 
7*- h 43 cfctf 5mlOT H F (DUG®* 2 0 W 1 5 B^««o ^ 1 mlO^ 
M's©*!^ 5ml0^xf-;Ux-r;U©^«l^©»feJ;t>*Mji^«3;!5, 1. 

2 2 %(D/J<^M©4-(3-yPP-7xx;l/75/)- 3-[4-(^W5 
7-7 1 ^-*;I/^x;I/757y7 1 7l/)7xx;l/75/]- 1 H-tf7Vn [3,4-d] b° 
V5.i?>*W% ;m.p. 2 16-21 8°C(decorap.) ; ESI-MS : (M-H) = 43 
7o 

^ffiM8 1 : 5 7 . 4mg(0 . 5 7 3mmol)©3M^|gMzk^£> 0 . 5ml©T H F ^ 
£>i§?g^ WL^^e, (TCCTU 2 0 Omg(0 . 5 2 1 mrnoD© 3 -(4 -7 
57y7 L ;I/-7xx;I/757)-4-(3-ynn-7xx;I/757)- 1 H-tf 
77n [3,4-d] b°'J 5 7 > 77Mnt)(X7^7 0 7 7 . 5 #M) d 3 ml T H F HMfig 

KWftnir&o fcmn^%RT'?4mmimu #^-z?h&« 5 7 . 4m g (o . 57 

3mmol)©3M7lEte7j<»0. 5mKDTHF«IMt^„ ^«M^3H# 



(91) #S2 0 0 1 -5 0 1 2 1 6 

fr'Vffi&t %o 2.45% <D7jc^M^ S3-[4-((3-A;I/^>-^n 
ift-;Wr5/^f;W-7z-;V75/]-4-(3-^nn-7x-;V75/ 
)- 1 H-fc^7n[3,4-d]lf U ; m.p. 205-207 °C; 

ESI-MS : (M-H) = 4 6 4 Q 

^jffl 8 2 : 0 .0 5 0 3ml(0 . 5 4 8mmol)©;7^/l/#/W^^7l/7n^ F 
©0 . 5mKDTHFM, Jt^L&tf^ Otto^U 1 5 0mg(0 . 3 9 1 m 

mol)©3-(4-7^/^;l/-7x~;l/7^/)-4-(3-xnn-7x~;l/ 

7^7)- 1 H-fc^7n[3,4-d]lf V ^^y7j<»(Xf-^7°7 7 . 5#i)©2 
. 5ml<DTHF 0 . 0 7 9ml (0 . 5 6 7mmol)<D F U x^;l/7 5 >©®M?fi 
K»rr*o SJS?M^«RTT1 7«if#U #^T?»3IU MM^B 
iLTTHF, 7k T H F fe££^x^;l/X-fvl^»« 0 1.22 %<D7|< 
^©4-(3-^D07i-;l/75/)-3-[4-WW5/-^ 
x;l/7 5 7 * - 7 x -)VT 5 7 ] - 1 H - If 7 V "n [3 , 4-d] M U ^ ^ y£# 
S ; m.p. 2 3 8-2 4 0°C ; ESI-MS : (M+H)* = 4 3 7 0 
lli 8 3 : 1 5 Oing(0 . 3 9 1 mmol)©3-(4 -7^/^^-7i^7^ 
7)- 4 - ( 3 7nn- 7x^7 5 7)- 1 H- If =yV "n [3, 4-d] b° U ^ S»tK 
ffi«l(Xfy7'7 7 . 5#M), 9 5mg( 1 . 1 7mmol)(D^ry^77U7A, 3ml© 
x^7-/k 3ml©*fc<fctf0 . 0 2 5 8ml(0 . 4 5 1 mmol)<Dfi&£>ig^£3I 

^i»lt§o ^j2 0°c^M N s»£mi«M©^7-/i// 

tR^WISI^J;^ 4-(3-^oo7i^7V)-3-(4-(7W F 
-^7 L ;W-7xx;I/7^7)- 1 H- h°v7n [3, 4-d] t° U ^ *Jyi£%%> \ m.p 
. > 2 8 0°C ; FAB-MS : (M+H) + = 4 0 9 0 

WfM 8 4 : 300mg(0.782 mmol) <0 3-(4-7^7^ T 1 /!/- 7 xX;l/7 ^ 
7)-4-(3-7nn - 7x^7 5/)-lH-^/n [3, 4-d] b° 'J ^ v>7 
7K»(X7-^7°7 7. 5#K€>> 2 2 3mg(0 . 8 1 9mmol)©Boc-^U z/Z/K F 
n^^X^^y^^ KxX77KFluka):fc<fctf 5ml0THF©^-^£2 0°C£ 
1 .5Wim o M}MfecJ;t>rlMM©THF4ocJ;t5v ; x^;l/x-7-;l/T© 
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ffi&K&*)* 1 .0 2 %©7j<^M0 3-[4-(N-{N-tert-7^;I/^-^^* 
;I/#-;V-^iJ^l/}-75/^f;W-7x-;I/75/]-4-(3-^nn-7 
x-;V75/)- 1 H-b 0 ^yn[3,4-d]b 0 U ^zsy%m% ', m.p. 2 0 5 °C ; ES 
I -MS : (M-H) = 5 2 lo 

^jffl 8 5: 2 0 0mg(0 . 5 2 1 mmol)© 3-(4-75/^f;I/-7x^I/75 

7)-4-(3-?nn- 7 xx;l/7 5 /)- l H- M 7V "n [3,4-d] b° 'J 5 
7MPt/(Xx^7°7 7 . 5#M\ 1 5 7mg(0 . 5 4 8mmol)OBoc— L 
tFn^X^i/y^^ KxX"r;KFluka)fecfcr>* 4ml£>TH FE>i^#f£2 0 

y^SJS^tf^»L, I#^RT»0.5Wt^o MfecfcMii 
ge?t<D^ #/-;U/^x^;Ux-77Ufr£©#JSgiil^ ?J<5j v #M5 . 0 9 %<D 3 
- [ 4 - (N- {N-tert-7+7l/^S^;l/fc/l/- L -77-;W -7 5 7 ^ ^ 
;W-7i-;V75/]-4-(3-^on-7x-;I/75/)- 1 H-tf^Vn [3 

,4-d]if u %*Jy>t%% ; m.p. 1 5 3- 1 5 5°c ; esi-ms : (m-h) =535 

20 

; [a]o =-13.4 + 2.1° (c = 0.4 7%, ;^/-;l/)o 
111 8 6: 2 5 0mg(0 . 6 5 lmmol)<D3-(4-7^/^;l/-7xx;l/7^ 
7)-4-(3-^pp - 7 xx;l/7 5 /)- 1 H- fc^/n [3,4-d] t° U 5 
MlftUfy 7° 7 7 . 5 #M) > 2 1 4 mg( 0 . 6 8 5 mmol) <DBoc- L - 7°n U ;l/ 
tFn^X^i/y^^ FxX+;KFluka)l5j;£>5mlcDTH ?(DUa^2 0 
°CT1 5BfWlt§ 0 ^l^3ml©^x^-;l/X-"r;l/fc<fctf2.5ml©^-9- 

]f©7+: b x h U /l/fr 5 (D#ISH,fi, /J<5>#M 1.7 3%03-[4-(N-{N- 
tert-7^;l/^^^^;l/^x;l/- L -7°n U -7 5 7 * ^/l/) - 7 xx;I/7 5 
7]-4-(3-xnn-7xx;l/7^7)- 1 H-fc^/n [3,4-d] t°U 

20 

^rf#S;m.p. 1 6 0°C ; ESI-MS : (M-H) = 5 6 1 ; [a]o =30.0+1.9 
0 (c = 0 . 5 2 7%, ^X7-;I/) 0 

^ffiffl 8 7: 2 0 0mg(0 . 3 7 8mmol)<D 3 — [4 — (N— {N— Boc— i/M — 
7^7^;l/)7xx;l/7^7]-4-(3-7nn-7xx;l/7^7)- 1 H-b° 
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■^/n [3,4-d] If V ^isyCMM$\8 4#MX 0.0 4 9ml(0 . 7 5 6mmol)©7 
7 y X;l/# 5 ml © 7 7 7 & Z$ 4 mlC>7KC>^1%«M^TT 6 B$H§ffi 
#U ^^WSTH^J;DMIi^^o MO^^/^l/^^WIg^ 7j< 
7>#*4 . 7 8%©4-(3-^nn-7i^7^/)-3-[4-(N-^ l J^ 
;V7^/^^)-7i^7^y]- 1 H-h°^7n [3,4-d] If U ^y^ffS 
; m.p. 1 4 0°C(decomp.) ; ESI-MS : (M+H) + = 4 2 3 D 

^ffiffl 8 8 : 1 0 Omg(0 . 1 7 7mmol)<D 3 - [4 -(N- {N-Boc- L -T^x 
;H-7^y^^W7x^7^y]-4-(3-^nn-7x^;l/75/) - l 
H - If =7 7 "n [3 , 4- d] If U 5 S>~ y (^ffi^J 8 5 #M) &££5 4ml©3N777-/I/ 
14«^2 0°CT1 5 ^^5mltf>yx^/l/X-- r;l/*»*T* 

0 Mjife^^ljiM^^x^jl/X-x^Ctr^c £ 7j<^ v #M6 .36% 
W^4-(3-yno-7x^l/75/)-3-[4-(N-{L-77^;H- 
7^/yf/W-7x^757]- 1 H-fc^/n [3,4-d] If U ^y -1.9 

+ 20 

; m.p. 2 2 0°C(decomp.) ; ESI-MS : (M+H) = 4 3 7; [a] D 
= -1.4 + 2.0° (c = 0.5 0 8%, 7 77 — ;l/) 0 

lli 8 9 : 1 1 Omg(0 . 1 9 2 mmol)© 3 — [ 4 — (N— {N— Boc— L — 7°n U 
/I/}7^7 7 7 1 7l/)7xx;l/7^7]- 4-(3-^nn-7x^V7^/)- 1 H 
-If^yp [3,4-d] If U ^yy(^»j8 6#KS)fcJ;tf 3 . 5ml<D3N777- 
M^mt(DUmm 2 0 °CT 3 TOif #U 3 . 5 ml©S?x^;l/x~r 

;I/^r»-r^o SS^J;t>7i»SC)yx7 L ;l/x-f-;I/^ c j;§r7l:#^j;D^ 6. 

1 %^/J<^M©4-(3-^nn-7xx;l/r^/)-3-[4-(N-{L-7 0 
n'J/M7^777 1 7l/)-7xx;l/7^7]- 1 H-fc^/n [3,4-d] If U ^>>y 
1 . QW&M$:%%> ; m.p. 2 3 0-2 3 5°C(decomp.) ; ESI-MS : (M+H) + = 4 

20 

6 3 ; [a] D =28.0 + 2.0° (c = 0 . 4 9 %, — ;l/) Q 

^ffiM 9 0 : 5 0 Omg( 1 . 3 4mmol)<D 3 -(3 -7 ^77+/I/-7xX/I/7 ^7 
)-4-(3-7nn-7xx;I/7^7)- 1 H-tf^/n [3,4-d] If U ^XtR 
1.7 9%), 4 0 2mg(2 . 7 3mmol)(DN,N-y7+;I/^;I/Ar^ Fy 
x^;I/r-fe7-;I/*3j;t55ml©7^7-;l/0^t)^3 0 W 2 H^PbIWL, ^ 
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WSM.(DWm^M^ & % ffi&te £ <0 , 1.68% <Ditffrgm<0 4 - ( 3 - * n n 
-7x^l/7^/)-3-[3-(>>7W5y-^^py7^/-^f;W-7 
1 H-t£vyn[3,4-d]h°y I m.p. 17 5-17 

7°C ; ESI-MS : (M+H) + = 4 2 1 Q 

Xx-y7°9 0 . 1 : 1 0 2 . lg(6 0 OmmoD© 3 , 3 -If * Y 
-2-^r/T^Un - hU;K 1 3 3 . 3 g(6 0 OmmoD© 3 -(N-Boc-7 

5//^;i/)-7~u y(wo 9 3/0 009 5):js<fctf 1 1 0 omi©/^/-/i/ 
> 3-[3-(N-Boc-r^/y^;i/)-7xx;i/r^/]-2-^r/-3-y 

W;W^h-7^'Jn- hU ;m.p. 1 5 0-1 5 1 °C 0 
Xry7°9 0.2: 145.4g(422mmol)©3-[3-(N-Boc-75//f- 
;I/)7x^7^/]-2-^7/-3-^f;^;^7°h-7^ , jD^ hU;K 
2 1.9 6 ml (4 4 3mmol)<Dl: K5^>^#ffc<fctf 1 0 0 Oml©/ / /— ;1/<D 
ig^lilTT'2WiU ^TK^Tl^c^DMSU 5-75/- 
3-[3-(N-Boc-75//7 L ;I/)/xx;l/75/]-4-^7/b°^/-;l/^ 
t#§ ; TLC-Rf = 0.2 8 (M:/^!^// #/-;!/ [9 : 1]) 0 
X7^y7°9 0.3: 1 3 8.5 7 g(4 2 2 mmol)<D 5 -75 /- 3 - [ 3 -(N-Bo 
c-75//7 L ;I/)7x^;I/75/]-4-^7/-b°^/-;K 7 8 . 9 ml (4 6 
0 . 4mmol)<DN,N-^/7 1 7t/*7l/A75 F> ? x7 L ;l/7-fe^-;K 1 3 5 0ml© 
Wl/xy&cfctf 1 5 OmKDJLZ /—j\/(DM&W&% 4 0°CT2 Wlft^„ 1 5 
°C\©OT, ISfc^tfM^O^Xf/Vx^r/Vt©^^ 3 — [3 — (N — Bo 
c-7 5 / / T 1 ;!/) 7 x~/l/7 5 /] - 4 —>7/ - 5 - ^;I/7 5 / - / 7 1 P 
y75/-b°v/-;l/^:f#§ ; m.p. 1 8 2 - 1 8 4 °C 0 

Xx-y7°9 0.4: 2 5 g(6 5 . 2 mmoDO 3 - [ 3 - (N-Boc-7 5 / / T 1 /!/)- 
7xx;l/75/]- 4-^/7/- 5-> ? /9 L ;l/75/-/7 L py75/-b°v/ 
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-;K 1 0.7 g (6 5 . 2 mmol)<D 3 -7nn 7~'j yW^lW^KmLXit : J 
ustus Liebigs Ann. Chem. 176, 45(1875)#M]&£0 ; 2 5 0ml©7 $/-)l<D 

(Dmm^Wm^J^i^ LT> 0.04-0.06 miDU 1 ?^ X<Di/ U 
77r>a^n7f^77^ -*efr 5 » ^J»-^T 7 v 7 z/ a y*M5£K <fc 0 

M£iu ^^7 77-;kfrMis,i,u 3-[3-(N-Boc-r^/^^;i/)- 

7i^7^/]-4-(3-^nn-7x^l/7^/)- 1 H-fc^/n [3,4— d 
] b° U ^ i?y*%% ; m.p. 1 4 7 - 1 4 8 °Co 

Xf7 7 J 9 0.5: 1 2 g (2 5 . 7 5mmol)£> 3 - [ 3 -(N-Boc-7 ^7 7^/1/) 
7i^75/]-4-(3-^nn-7i^Vr^/)- 1 H-k7 7n [3,4— d 

] tf u ^ yy*$&i$ 2oomi©3N^^y -jimm.* RTt-i5 mr3tmt% 

m?#U ffirJ^MomMOfC^tfdn.p. >2 6 0t)%#«o rig^^r 1 
0 7ml©*^i§fi?U R TtlffLWB> 8 0ml©^|feK^ h U^A©ffl5ftl 

rl}iM^7j<m?t-r?.o 1 2 OWm^^tcik, 1.79 %©7j< 

^ti03-(3-75/^f;l/-7x-;l/75/)-4-(3-^nn-7x- 
;I/7^7)- l H-tfvyp[3,4-d]b°U ; m.p. 2 1 2-2 1 4°C 



Hffill9 ...LI. 3 0 0mg(0 . 8 0 5mmol)0 3 -(3 -7 5/^f;l/-7x^7 5 
/)-4-(3-^no-7i-;I/75/)- l H-fc^/n [3,4-d] if U 
TK^M : 1.79%; X7^y7°9 0 . 5#M\ 2 3 Omg (0 . 8 4 5mmol)<DBo 
c-7'J Fn^7X7^77^ FxX-r;l/(Fluka)43cfctf 5mlOTH F (DM 
mm 2 0 W 1 . 5 SmlO^x^l/X-T^U^SJS^I&'x© 
Ilfej; tfllilo^xf ;l/x^f;Wc ^ ?) , 3-[3-(N 
— {N — tert — 77V )],#-)],- 7 U - 7 ^ 7 7 T 1 /!/) - 7 x ~ 

;l/7^7]- 4-(3-7nn7x~;l/7^7)- 1 H-h°^7n [3,4-d] b°'J ^ 
isy%n% ; m.p. 1 8 1 - 1 8 3 °C 0 
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Hi 9 2: 3 0 0mg(0 . 5 7 4mmol)<D3-[3-(N-{N-Boc-7'J77l/}7 
^y^f;W7i^7^7]-4-(3-^nn-7x^7^/)- 1 H-b°v 
7n[3,4-d]tfU ^7>(^&SM9 l#KS)fc<fctf 1 0m\(D4N^^y-Mmm 
(DU&tiB* 2 0 °CT 5 B^PhIWU 1 5 ml©7x^/l/X-7/l/«jjn~f S 

0 Miife^tfMj^iE^x^i/x— f-;i/^ cfcSffiifHCcfc ^ 6.33 %©7M> 

ti04-(3-^nn-7x^I/75/)-3-[3-(N-^J^V-75/^ 
7 L ;I/)7xx;l/T^7]- 1 H-l£^7n [3,4-d] If U 5:77 • 1 . 8^^f# 
§ ; m.p. 2 4 2 - 2 4 5°C ; ESI-MS : (M+H) + = 4 2 3 D 

9 3: 2 0 0mg(0 . 5 3 7mmol)©3-(3-7^7777l/-7xX/l/7^ 

7)-4-(3-7nn-7x^7^7)-lH-k°77n[3 ( 4-(]]k 0 ^>>>( 
Tk^M : 1.79%; X~r y7°9 0 . 50m)$s£& 1 0ml© h;l/X7<D^tf 

OmlO h/l/xy«f] CtSo 5 9mg(0 . 5 9mol)©3M*i8ifck#j:JS<fctf 0 . 0 
8 2 ml (0 . 5 9 mmoDO b U x^;l/7 5 7 KJS^tf^ 1 B#|g 8 0 °C 

fe££f 1 8^fMTTl)Pit^o 2 1 mg(0 . 2 1 mmol)(D3M^fe£7j<tJ 
4 1ml (0.2 9 4 9 mmol)© h U x7 L /l/7 5 y^SJS^tf^^ijpL 

-f-Zl/^isfrrf So S»/I<D7pv b757^- (0.0 4-0.0 6mm 

oe?^xo>"j 77^71/ ; mmm ■ 17-^x7-/1/7 Mtf777^a>© 

MQT*<DMmz £ D MlifeJ; tB^?f ©7 7 7 £ WISI^ £ D , 7.72 
%©7j<^M0 4-(3-^nn7xx;l/7^/)- 3-(3-[X^^^$ K— 
7 77W-7xX/l/7^7)- 1 H-t? [3,4-d] IfU ^ v^fcffS ; m.p. 

1 4 0 - 1 4 2 °C ; ESI-MS : (M-H) =4 4 6„ 

9 4: 2 5 Omg(0 . 6 7 lmmol)<D3-(3-7^7 7 77l/-7xX/l/7^ 
7)-4-(3-7nn- 7x^7 5/)-lH- h°77n [3,4-d] b° V ^ 77( 
tKt>^M : 1.79%; X7'y7°9 0 . 5#M\ 1 0 4mg( 1.2 8 2mmol)tf>77 
7^77 iJ7i^ 1 . 4mltDX^7— ;K 1 . 4ml©*Mo <fctfO . 0 66ml( 1 .154mmo 

\)mm<DM^m^mmrfv 1 5 7j««o rt^w, ii, ri»s© 



(97) #g2 0 0 1 -5 0 1 2 1 6 

. 1 9 %©7j<^*©4-(3-^nn-7xx;I/7^7)-3-(3-[7 W F 
-7^/W-7xX/l/7^7)- 1 H-h°77n[3,4-d]h 0 'J ^^ym ; m.p 
. >2 7 0°C ; ESI-MS : (M + H) + = 4 0 9 0 

WM$\ 9 5: 3 0 0mg(0 . 7 8 2mmol)©3-(4-7^7 7 9 L /l/-7xX/l/7^ 
/)- 4-(3-7nn-7xx;l/7^7)- 1 H-b°^7n [3,4-d] If U 
7Mnt/(Xx^7°7 7 . 5#M)*5<fctf 1 5ml© h;l/xy©r^t/^7j<^©@fi^ 

1 1 7mg( 1.16 9mmol)M7\7^M7j<»££50 . 0 3 3ml(0 .237 
mmoDO h U x^;l/7 ^ JS^1%« 8 0 °CT 1 0^1«U tK5j v 

OmKDv'x^l/X— TJ\s%m\lt% ; LTiaSi^^xf /l/x- 

T;V^?f*rSo M«^^^«x^;l/$5cfctf2 5ml(Dj^lE7j<f§^H;7 

7AT«^ MM, %&XfM&X*<Dtim<DmMk. 4-(3-^PP7xX;V 
7^/)-3-(4-[X^^y^^ F-^f;l/]-7xx;V75/)- 1 H-lf^ 
7n [3,4— d] If U ^ i/ytf!£Mi&&X*im?2> ; m.p. 1 5 5 - 1 5 7 °C ; FAB-M 
S : (M+H) + = 4 4 80 

^ffiffl 9 6 : ^jjffl 9 5 tmBteLT, 3 0 0mg(0 . 7 8 2 mmol)<D 3 - ( 4 -7 
^/^f;l/-7xx;l/75/)- 4-(3-^nn-7xx;l/7^/)- 1 H-h° 
7Vd [3,4— d] b°U ^^y7K»(Xf->y7°7 7 . 5#ife<i;tf 1 6 0mg( 1 . 1 
7 5mmol)©77«te7M^Tm5§LT, 0.0 3 3ml(0.2 3 7mmol)E> MJx 
9 L ;l/7^>'0»^j;D> 4 -(3 -7nn-7xx;l/7^7)- 3 -(4 -[77 
F^^;l/]-7xx;l/7^/)- 1 H-h°^7n [3,4— d] if U $s>7^|§ 
;m.p. > 2 7 5°C ; FAB-MS : (M + H) + = 4 9 60 

iM9HiffiM9 5 t»LT, 3 0 0mg(0 . 8 0 5mmol)<D 3 -(3 -7 
^77^;l/7xx;l/7^7)-4-(3-^nn-7xx;l/7^7)- IH-E7 
7n [3,4— d] \£V^isy(7k^m : 1 . 7 9 % ; Xfy^9 0 . 5#M)&££5 1 



(98) #S2 0 0 1 -5 0 1 2 1 6 

6 4mg( 1.2 0 5mmol)©7^;l/^M7j<»KjS2^ 0.0 3 4ml(0 . 2 4 4mm 
ol)©H;x^;l/7^£»rrSo ^/cmHC^$tl/c^»0, 777^ 
a^n7f^77^(0.0 4-0.0 6m(Dn^^X(Di/ViJ^Jl \ mMffl 

fe<D*$y—frfrP><DW&&K <fc»K 4-(3-^nn-7i^l/7^7)-3- 
(3-[7^H5K-^fM-7i-;V75/)- 1 H-fc^/n [3,4— d] If U 
^777M>^M : 0 . 9 ; m.p. 254-256 °C; ESI-MS : (M 

+ H) + = 4 9 6 0 

^ffiffl 9 8: 3 0 Omg(0 . 8 0 5mmol)<D 3-(3-75/^f;I/-7x-;l/75 
7)-4-(3-7nn- 7 xx;U7 5 /)- 1 H- M =yV "n [3,4— d] h° U ^ 5?y( 
Tk^M : 1.79%; 7+>y79 0 . 5#M\ 2 4 2mg(0 . 8 4 5mmol)<D 

Boc-L-7^x;l/t: Fn^77 7 77-f^ FxXfvKFluka)&£tf 5ml<DT H 

x— r;Wc <fc£ifti!nc J; D> 0.83 3 - [ 3 — (N— {N— tert— 

i/ftfrtf-fr- L - 7 7^;H 7 5 / 7 7^17 - 7 x 5 / ] - 4 
-(3-^no-7x-;I/75/)- l H-fc°^7n[3,4-d]lfy ; 

20 

m.p. 1 5 0- 1 5 3°C ; ESI-MS : (M-H) = 5 3 5 ; [a]o =-13.0+1. 
4° (c = 0.7 8 3 %, 7^/-7l/)o 

^jffl 9 9: 3 0 Omg,(0 . 5 5 4mmol)<D3-[3-(N-{N-Boc-L-77~ 
;l/}75/^f;l/)7x-;l/75/]-4-(3-^nn-7z^I/75/)- 1 H 
- b° 5 7 n [3 , 4 - d] b° U ^ 7 7 (7j<5> 0.83%; mtiM 9 8 #M) <fc tfi 
Oml© 4 N7 77-/M4^0rl^» 2 0 °CT 2 1 B3f H 1«U ^t^-«5?- 

,6.83 %07j<^ v 'a-M(D4-(3-^nn-7xx;l/7^7)-3-[3-(N-{ 
L-77~/W-7^7 7 77l/)7xx;l/7^7]- 1 H-h°77n [3,4— d] If U 

^7'7- 1 . 7MW&%%%> ; m.p. 222-225 °C; ESI-MS : (M + H) + = 43 

20 

7 ; [a]o =+1.6+1.1° (c = 0 . 8 9 3 %, 7 77-/77 



(99) #S2 0 0 1 -5 0 1 2 1 6 

Hi 10 0: i . 6 5g(3 . 8 6mmol)<D 1 -^;l/-4-(3-^nn7i- 
;l/7 5 7 ) - 3 - ( 3 - b° U v7l/7 5 7) - If 7 V "n [3,4-d] t? U ^ >>>\ 3 . 1 g( 
2 3.2 5mmol)©JfefdS{fc7;l/5^^AfcJ;tf 2 5ml© h;Vxy©M^M 

4 omi©7j<^T«L, ?f}IU MMM^7j<*3j;0 : h;i/xyTrl»§o rl® 
gsit^ MLW^ 5 OmKDSixf;l/feitf 1 5ml<Dx77-/W!^t/ 

SrS^fg^i^r^^MjiL, iisi^iix^/^-M, 1 omi 
© 1 ntRI^ h u ^Amwaft 1 05>«« o SS, 7}ce<Dffi&i3&xfm 

W^(D^ V7°u¥jl7 )l^-)lfr^(D 2m(Dm%m^& *7 3 . 4 
»©4-(3-^nn-7x~;l/7^7)-3-(3-h 0 'J77l/7^7)- 1 H-b° 
7Vc [3,4-d] b°U ^v^ffS ; m.p. 2 3 3 - 2 3 4 °C 0 



X7y7°l 0 0 . 1 : 1 1 g(64.6mmol)<D3,3-lfX-^;l/^;l/;?j7h- 
2-^7/7^Un- hU;K 6 g(6 3.7 5mmol)<D 3 -7^7-lfU 5?y$5 
£ 5 0 ml (D h ;l/x y<DM&y&% 6 0 °CT 1 8 fWffi # 1" & 0 KJSii^#J©lgfr 
I ^ (DMjlfe <fc tf h ;l/X y £c <fc § » K ^ D . 2-^77-3-^f- 

;I/^;I/^7h-3-(3-tf Uv ? ;U7^/)-7^ ynxfiJM#§ ; m.p. l 
8 0 - 1 8 1 °C 0 

X7-y7°l 0 0 . 2 : 1 3 . 7 5 g (7 0 . 4 8mmol)<D^y 7>t: F7^>rli 
^ 2 8 . 2ml<D5 . 4t/l/ ^/^tttf'J^^/^Mg^tfl 
0 0ml©x77-/l/<D?!^» 1 5tj v «U 1 2 . 4 5 g(5 7 . 5 7mmol)©2 
-777-3-y^;I/^7l/^7h-3-(3-b 0 ';7Vl/7^7)-77';n-b)J 

*mm* 2 0 0 g ©7u * we»5i*rs ; s^st5«^ & DUftu sat 

^tert-7^;I/^^;I/x-7;I/*3J;t5tert-7^;vy7;I/x-7;I//y77-;I/ 
(4 9 : 1 43«fctf 1 9 : l]8&Xf9 : 1 ) %MWM tLX fjgffl L T „ 0.0 3 5- 
0.0 7m(Dn?VJX<Di/Vi]7jl77y^3.Zu^h? ; 77>r—KHir 0 £ 



(100) 



#S2 0 0 1 -5 0 1 2 1 6 



«#J-#W7777 3 7^||^c£«$gU 0 Oml©/77°nh7l/7 

, 5-7^7- 1 4 - ^7/ - 3 - ( 3 - 1° 'J v>>7 ^ / )- k 7^/ 

— ; m.p. 1 9 1 - 1 9 2 °C 0 

Xfy7°l 0 0.3 : 3 g(l 0.3 3mmol)E>5-757- 1-^777/- 4 -7 
77- 3 -(3- 1£ 77b7^ 7) b°77-;l/*3j;tf 6 0ml© 9 8 %7ktt«^}g 

»<D7j<«MJL SiS^«^]9(DpHfI^, ^L<«L%^P>, 2N7R1I 

f b u 7 i.mmttmTt scttao ia@is-r & 0 us® & ^ mi«s©7j<^ ^ 

§^^j;D> 2 .8 1 -^77P-4-kFn^^-3-(3- 

t£ U 7/1/7 ^ 7)- h°77n [3,4— d] b° U 5 Vy%:%%> \ m.p. 1 5 0 - 1 6 0 °C 



X7y7°l 0 0 . 4 : 2 . 5 g (7 . 6 3mmoDO 1 -^77/1/- Fn^7- 
3 - ( 3 - t? U 7/1/7 = 7 ) - t? 7 7n [3,4— d] If U = 7 7 & £ tf 1 5 ml <D**i/ 
§0 M^r 1 5 m\<DM£* 7 U7JcJ§ft?t*5 I 2 . 5 ml (2 3 . 7 9mmol)0 3-7 

7A?§»»^J; Dffitt^ 97§o 7j<MTffM$n/cr*^rlirxLT7j<m 
?§U 1 -^77/1/- 4-(3-7pp7x~77^7)- 3-(3-h°U 7/1/7 
^7)-b°77n[3,4-d]tf U^7yOHW©7-v-7^#§ ; m.p. 16 5-1 
6 7 °C ; FAB-MS : (M+ H) = 4 2 8 0 

^777/^77-/1/(4 9 : D^fflLfcO . 0 3 5-0.0 7mm«W7X 
©^'J»777^a^n?[ 77 7 -Y U mm-^y 777a 

^ffiffl 10 1: 3 0 Omg(0 . 7 8 2mmol)<D3-(4-7^7^77l/-7x~/l/7 
^7)- 4-(3-7nn-7x~/l/7^7)- 1 H-b°77n [3,4-d] If U ^7 



(101) 



#S2 0 0 1 -5 0 1 2 1 6 



y/J<tttKX7^y7 0 7 7 . 5#fig\ 5 5 4mg(6 . 4 4mmol)<D y -^fH7^ h y 
, 6mg©4-^f-;l/T5/-lf U^^feJ;tf 5ml©^^/-;l/©ig^#f% 1 6 
B$M. 9 5°C»U 1^2 7 7mg(3 . 2 2mmol)©y -7^n^ 

tf 3 mg© 4 - ^;i/r ^ y - tf u ^y«miL H£ 4 ami i o o °c» 

K«IU 0tt*5M#LTl)iU M»S^X7-/l/1*?t 

n„ 0.52 %;J<>>^M©4-(3-xnn-7x~;l/7^/)-3-[4-({4 
-tKn^fiJ;I/-75/}-^^W7x-;l/75/]- 1 H-fc^/n [3, 
4-d]lf U ^y^ffS ; m.p. 2 1 5°Co 

mMM 1 0 2: 5 0 Omg( 1.3 0 3imo1)<D3-(4-7^/^;1/-7x~;1/7 
5/)-4-(3-^nn-7x-;V75/)- 1 H-fc^/n [3,4— d] t° U ^ 
>7j<ftl$&KXf- y 7°7 7 . 5#j$\ 2 2 9mg( 1.5 6 2mmol)E> 1 H-h°v7-/l/ 
- 1 -^7W^yy-±^^(Fluka), 2 0 2mg( 1.5 6 3imo1)<DN-x^;1/^ 
V 7°P If 5 >fc<fc tf 5 ml © D M F (OU&fa* RTt7 # U & 

iWSTIIf^cfcDMfirf&o ?M©^7-/Vfr?>cD^||{L 
tfMjiM© * # 7 -7l/T©^^ if), 2.86% <Dftfr5M<D 4 - ( 3 - 9 U 
n7x^7l/7^/)-3-(4-{^7^v'V-^7 L ;W-7x-=:;l/7^/)- 1 H 
-b°v7n[3,4-d]tf U ^i>>^^|#§ ; m.p. 2 5 4 - 2 5 6 °C 0 
WM$\ 1 0 3: 3 0 0mg(0 .8 0 5 4mmol)(D3-(3-7^7^7 L ;l/-7x^;I/ 
7^/)-4-(3-?nn-7x~;l/7^/)- 1 H-fc^/n [3,4-d]t!'J5 
^y(7j<^M : 1 . 7 9 % ; X-r>y 7° 9 0 . 5#M\ 2 7 7mg(3 . 2 2mmol)E> 
y -^f07^hX 2 mg<D 4 — 7W;l/7 ^ 7 - If U i?yl&&X$S*\<D* X7 
-/KDfl^K 1 0 m$ 9 5 °CT« U M£ 2 7 7 mg( 3 . 2 2 mmol) <D y - 7 
7* h y& £tf 4 mg<D 4 - :7'7 971/7 5 7 - 1? U v^iiM^ H£ 1 6 m 
mi 0 0°CW1-§„ Sj^^»m^*S«^cj;DiiliL, 

Mz-^-jitmwLTWML, mw$M%*$y-j\'frt>m£3}LT, 0.6 7% 

®*^ti4-(3-^nn-7i-;l/75y)-3-[3-({4-tFn^- 
7^'j/l/-7^7}7^/l/)-7x~;l/7^7]- l H-h°v7n [3,4— d] If U 5 



(102) 



#S2 0 0 1 -5 0 1 2 1 6 



5?y*%%> ; m.p. 1 8 2 - 1 8 4 °C 0 

mm\n 10 4: 2 O Omg(0 . 5 3 7mmol)<D3-(3-7^/y7 L /l/-7xX/l/7 
^y)-4-(3-^no-7i^75/)- 1 H-lf^Vn 
^CtRtT^M : 1.79%; Xr>y7°9 0 . 5#M\ 7 9mg(0 . 5 3 9mmol)E> 1 
H-b°^y-;I/- 1 i/^-lllife^tf 2 hKDDM F Ojg^R T 

T6 5OTfPU ^T*ifX£~K ll^c^DilSrf £o grg^vW/l/x- 

1 . 7 6%©7j<^M<D4-(3-ynn-7x~/l/7^/)-3-(3-{y7~ 
>V-^;W7xx;U7^/)- 1 H-tr^/tf [3,4-d]try 1.051S 
m&tn%> ; m.p. 2 7 0°C(decomp.) 0 

1 0 5 : 3 5 g( 1 0 8 . 9mmol)(D3-[2-(Boc-7^7)-x7 L ;I/7^ 
/]- 4-^>77- 5-i/^^;ly7^y-^^^y7^y-h°v7-;K 17.9 
g(l 09. lmmol)<D3-^ntt7~y y±^^4o^tf3 5 0ml©* 
^tf^M^TT3 0«»U «RTT4 5^Wt§o M&£t; 
TijiM^y # /-;l/T*0^^<fc 2.39 %(D7kft^m(D 3 - [ 2 - (tert 

- 7^7) - xt 1 ;l/7 ^7]-4-(3-^nn-7x 

-;l/7^/)- 1 H-fc^7n[3,4-d]lf U : m.p. 2 0 6-2 0 8 

°C ; ESI-MS : (M-H) = 4 0 2 G 



X7-y7°l 0 5.1 : 5 9 . 8 g(3 5 1 . 2mmol)<D 3 , 3 -If f-;l/* 
V-2-i/TST2Vu=- hU;K 5 6.3 g (3 5 1 . 4mmol)<DN-Boc-XT L 
py^7^y[S}t(C|lLT^ : J. Org. Chera. 6 0, 4305(1995)#M]&££55 

^sr*iit«o as^«or^2rf 3 ; 3 0 omi©^x?-;t/x~r;t/ 

7/l/T«?m 3 - [ 2 - (Boc- 7 5 7)x7 L ;I/7 57]-2—>77-3-* 
7 L ;I/y;I/*7°b-77';nx h y;i/£#3 ; m.p. 123-12 5°C„ 
X7-y7°l 0 5 . 2 : 8 0 . 8 1 g(2 8 6 . 4mol)<D 3 - [2 -(Boc-7^7)-x 



(103) #g2 0 0 1 -5 0 1 2 1 6 

9 L ;l/r^/]-2-^r/-3-^^;l/^;l/^7°b-7^ , ;n- Hj;k l 4.9 
ml (3 0 0 . 7mmol)©t: F7^y/J(ftW cfctf 5 0 0mKD^7-;l/©?g^tP& 

-3-[2-(Boc-7^/)-x^7^/]-4-^7/h°vy-/^f#£ ; T 
LC-R f = 0.2 7 0M:7^>/7^7-/H9 : 1]) 0 
Xfy7°1 0 5.3 : 7 6.3 g (2 8 6. 1 nunol)© 5 -7^7- 3 - [2 -(Boc- 
7^y)x^;l/7^/]-4-^7/-t°^y-;K 5 4ml(3 1 5 . ImmoDON, 
N-^7f^A7^ F> ? x5 L ;l/7-b^-;K 8 5 0ml<D h/l/xy&cfctfs 5 
ml©x^y-;KDf^« 1 0 0 tt* 5 B# feTOf t§ 0 It2 4. 5ml(l 4 3mm 
ol) (D N , N - i?* ^;l/^;l/A7 5 K >>x^;i/7-fe£ -;l/^^TSJS^tlfc:?i 

Sit© h > fecfc ^X^/l/X— fvbWrftrf^ 3 - [ 2 - (Boc - 7 ^ 7) - 
x^/V7^7]-4— >77-5-(^7^;l/7^7-7^y7^7)-tfv7 
— ; m.p. 1 5 8 - 1 6 0°C ; ESI-MS : (M-H) = 3 2 0 o 
mMM 1 0 6 : 1 5 g(3 6 . 2 5mmoDO 3 - [2 -(Boc-7^ /)-xf;V75 
7]-4-(3-^nn7xx;l/7^7)-[l H-fcT^/n [3,4— d] t?U 



(tK5j v #» : 2.39%; ^ffiM 1 0 5 #M) ^250mKD3N7^7 -/M4*^ 

*$S~)]/&&X$i?tt)]/^^)]/T*<Offl&K& 3.31 %©7j<^MO 3 
-(2-7^7-x^;l/7^7)-4-(3-^nn-7xx;l/7^7)- 1 H-h° 
7 4 /d [3,4-d] tf y v;yr»i§ ; m.p. > 2 6 0 °c 0 

^ffiffl 1 0 7: 3 0 Omg(0 . 9 8 3mmol)03-(2 -7 ^ 7 -X971/7 ^ 7) - 
4-(3-7nn7xx/l/7^7)- 1 H-t£v7n [3,4-d] M U ^ >>>(7j<^ 
i: 0.4 8%), 2 5 7mg( 1 . 1 3 6mmol)©SB#B^I*#ffc«fctf 5ml©TH 
F <DUG%B*. RTTM ttf P^jf #U 5 ml© ^x^/l/X-x/l/«jjn~f £0 

HfeJ:tflSSI<0^^;l/x-f/Wa§Iif(a ^ 0.32 %©*k## 
I©3-(2-^/W5/-xf;Vr5/)-4-(3-^nD-7i-;V 
7^7)- 1 H-b°^7n [3,4-d] 5^>%fS ; m.p. 2 3 7 - 2 3 9 °C 0 



(104) #S2 0 0 1 -5 0 1 2 1 6 

X7-y7°l 0 7.1 :fiL<»LW^ 3 5 ml ©fSftfrJcS^c^ h U 7 L>m 
^^T7 5ml©iixfM, 9.8 g(2 5. 1 5mmol)E>3-(2 -7^7 
x^l/7^/)-4-(3-^nn-7i^7^/)- 1 H-t^Vn [3,4— d] 
b°'J ^^yr^±&(7j<^M : 3.31%; mti&ffl 1 0 6#K€>£> 1 0 0ml©7j< 

x^/Wc cfcS^mc £ D > 0.48 %<Dzk#^*E> 3 - ( 2 - 7 5 / x^;l/T 5 7 
)-4-(3-^nn-7x-;I/75/)- 1 H-fc^/n [3,4-d] If U 
f#£ ; m.p. 2 0 0°Co 

iiii o 8 : &T(Dit£m^mmwiam^mtmuteLTn^nz> : 

a) 4-(3-^nn-7xx;l/7^/)-3-(4-lf U>>;l/-7^/)- 1 H-lf 
7 x /o [3,4-d] If U ^ v^^&CtK^* 5 . 6 8 %) ; m.p. > 2 6 0 °C ; ESI- 
MS : (M+H) + = 3 3 8, 

b) 4-(3-^nn7x-;l/75/)-3-(2-^l/5;V75/-xW5/) 
- 1 H- fc^/n [3,4-d] if V^.iyy, 

c) 3-(2-7-fc77l/7^/-x77l/7^/)- 4-(3-7un-7xx/l/7^ 
/)- 1 H- M 7Vo [3,4-d] tf U ^Jy ; m.p. 2 4 5 - 2 4 7 °C, ESI-MS : 

(M+H) + = 3 4 6, 

d) 4-(3-^nP-7x^.7l/7^/)-3-[2-(N , -7x^;l/-^ W K) — 
xf;V75/]- 1 H-tfvVn [3,4-d] If U^^X 

e) 4-(3-^007x^[7V)-3-{2-[N -(3-^on-7i^) 
-^W F]-xt l ;1/7^/}- l H-lf^yn [3,4-d] if U^^y ; m.p. 2 0 
5 - 2 0 8 °C> 

f) 4-(3-^no-7x^7^/)-3-|2-[N 3 -(4-^OD7i^V) 
-^W F]-x7 L ;I/7^7}- 1 H-lf^Vn [3,4-d] If U ^>>>\ 

g ) 4-(3-7nn7x^75 7)-3-[2-(N-x^-7l/^ PO-xt 1 
;l/7^/]- l H-tf^/n [3,4-d] if U ^^X/K^-a-Mo . 3 l %) ;m.p. > 
2 7 0 °C N ESI-MS : (M+ H) + = 3 7 5 , 



(105) #S2 0 0 1 -5 0 1 2 1 6 

h) 4-(3-^nn7i^757)-3-[2-(N-^^-WW F) — 
xf;l/75/]- 1 H-t£77tt[3,4-d]lf U 5>>>, m.p. > 2 6 0 °C ; ESI-MS 
: (M+H) + = 3 7 7, 

i) 4-(3-^on-7i^V7^y)-3[2-(N 3 -7i^-WK F) 
-X97I/757]- 1 H-h°77n[3,4-d]h°U 5v>y(7j<^Ml .6%) ; m.p 

. 1 2 0- 1 2 2°C, ESI-MS : (M + H) + = 4 3 9, 

j)3-[2-((N-Boc-^U :WW-757)-x^;l/757]-4-(3-^nn 
-7x^/1/75/)- 1 H-h°77n[3,4-d]h°U 5>>>(7j<^*3 . 7 2 %) ; 
m.p. 1 3 5°C, ESI-MS : (M+H)* = 4 6 1 , 

k)4-(3-^oo7i^l/75/)-3-[2-(^;'>;I/-75/)-if;I/7 
5/]- 1 H-h°77n[3,4-d]h°U 5:7y • 1.9HC 1 (7j<^ v #M8.3 3%) 

; m.p. 2 5 0°C(decomp.), ESI-MS : (M+H) + = 36 K 
l)4-(3-^nn7i^7^/)-3-(2-^>7-xf;l/7^/)- 1 
H-^^VutiA-dl^V^zsymmOkfr^m-. 4.29%), m.p. 1 50- 

1 5 3 °C ; FAB-MS : (M+H)' = 3 4 6, 

i)4-(3-^DP7x^7^/)-3-[2-(2-7D^/V7$y)-X^l/ 
757]- 1 H-tfvVP[3,4-d]tf U ^^y(7j<5j v -a-a : 7.0 7%), m.p. 2 
3 4 - 2 3 6 °C, ESI-MS : (M- H) = 3 9 6, 

n) 3-[3-(Boc-75/)7Ph7l/757]- 4-(3-7nn-7x~;l/757 
)- 1 H-h°77n [3,4— d] tf U 5^y, 

o) 3-(3-75 77nl£;l/75/)-4-(3-7PP-7x~;l/75 7)- 1 H 
- b° 7 7 n [3 , 4 - d] b° y 5 ^ yrMI^ 

p)4-(3-^Dn-7x^I/r5/)-3-(3-*;I/^;l/75/-^DW 
5 7)- 1 H-b°77n [3,4-d]h°U 5v^, 

q) 3-(3-7-fc97l/75 7-7nt7l^75 7)-4-(3-7nn-7x~/I/7 
5 7)- 1 H-b°77n [3,4-d]b°U 5S>>, 

r) 3-[3-({N-Boc-7'j^/W-757)-7nh7I/757] - 4-(3-7n 
n-7x~/I/75 7)- 1 H-h°77n [3,4-d] If U 5 
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s) 4-(3-7pp-7x~/l/7^7)-3-[3-(^'J7/l/-7^7)-7°Ptf 
;I/7^/]- 1 H-tf^7P [3,4— d] tf U ^^V. 

t)4-(3-^n-7i^r^y)-3-[3-(N-7i^-^W F) — 
7°p tf ;l/7 ^ 7 ] - 1 H - tf 7 7p [3 , 4-d] tf U ^ ^ 7 , 

u)4-(3-^no-7i^ry)-3-[3-(N -i^-7W F)-7° 
Ptf/l/7^7]- 1 H-tf77P [3, 4-d] If U ^>>7, 
v)4-(3-^nn-7x^757)-3-[3-(f;l/xy-4-X;toVr 
^V)-7°Ptf;l/7^V]- 1 H- h°77"P [3,4-d] tf U ^77, 
w)4-(3-^nn-7x^7^7)-3-(3-^^yXM^75/-7 0 
Ptf;l/7^7)- 1 H-tf^7P [3, 4-d] tf U ^>>7, 
x)4-(3-^nn-7x^;l/T^7)-3-(3-^r^> ? 7-7 p nlf;l/r^7) 

- 1 H - tf =y 7 p [3 , 4-d] b° U ^ 7" 7, 

y) 3-[4-(Boc-7^7)-7 , 771/7^7]-4-(3-7pp-7x~/1/7^V 
)- 1 H-tf^7P[3,4-d]tf U 

z)3-(4-r5/-^f;V75/)-4-(3-^nn-7z^I/r5/)- 1 H 

- tf 7 VP [3 , 4-d] tf U = 7* yriiS, 

za) 4-(3-7PP-7x:=Jl/7^V)-3-(4-*/l/^/l/7^V7771/7^V 
)- 1 H-tf7VP[3,4-d]tf U ^77, 

zb) 4 - ( 3 - 7 P P - 7 x~7l/7 ^ 7)- 3 - ( 4 771/7 5 7 -7771/7 5 



7)- 1 H-t£7VP [3,4-d]tf U ^77, 

zc) 4-(3-7pp-7x^-;I/7^7)-3-[4-(N 3 -7x^;V-7 77 F) 
- 7771/7 ^ 7 ] - 1 H - tf 7 VP [3 , 4-d] tf U ^ 77, 
zd) 4-(3-7pp-7x^-;I/7^7)-3-[4-(N 3 -x7 l ;I/-777 F)- 
7*771/7 5 7 ] - 1 H - tf 7 V P [3 , 4-d] tf U ^ 77, 

ze) 3-[4-({N-Boc-7 , U7;I/}-7^7)-77 l ;1/7^7]-4-(3-7p 
p-7x~/l/7^7)- 1 H-tf7VP [3,4— d] If U 5^7 
zf) 4-(3-7pp-7x^;I/7^7)-3-[4-(7'J7;I/-7^7)-77;I/ 
7^7]- 1 H-tf 7VO [3,4~d]tf IU77, 
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zg) 4 - ( 3 - 7 n p 7 xX/I/7 ^ 7) - 3 - ( 4 - ^7x7* 7 - 7971/7 = 7)- 
1 H - b° ^ 7n [3 , 4-d] b° U ^ >>>\ 

zh) 4-(3-^0D-7x^75/)-3-(4-^^^X;l/«7^/-7 
971/7^7)- 1 H-tfvVn [3, 4-d] tTU ^>>>\ 

zi) 3-(4-^777;l/7^7-797l/7^7) - 4 - (3-7nn-7xX/I/7 
^7)- 1 H-b°^7n [3,4— d] tTU 5^ 

zj) 3 - ( 3 5 / -7°n h7l/7 5 /) - 4 - ( 3 - 7 n n 7 xx;l/7 

^7)- 1 H-t£vyn[3,4-d]h°U v>*X 

zk)4-(3-^DD-7x-;l/75/)-3-[2-(4--bn-^/>f;l/7 
^7)-x^;l/T^7]- 1 H-tr^/n[3,4-d]try ^7"7 ; m.p. 2 4 3-2 

4 5°C, ESI-MS : (M+H) + = 4 5 3, 

zl)4-(3-^na-7x-;I/75/)-3-[2-(3--bn-^>V r 4';I/7 
^7)x97l/7^7]- 1 H-h°7Vn[3,4-d]tf U ^7>7J<5>#M0 . 7 6%) 
; m.p. 2 4 3- 2 4 5°C ; ESI-MS : (M + H)* = 4 5 3, 
zm) 3-[2-(4-75/-^/^l/75/)-xW5/]-4-(3-^D 
P7xr.;P7^7)- 1 H-tf^ N /P[3,4-d] tTU ^7"7 ; m.p. 2 3 6- 2 3 8 
°C ; ESI-MS : (M+H) + = 4 2 3, 

zn) 3-[2-(3-7^7-^77V;l/7^7)-x^/l/7^7]-4-(3-7n 
n-7x^7l/7^7)- 1 H-h°7VP[3,4-d] t°y ^77(/Mj v ^M3 . 6 9%) 
; m.p. 2 3 6- 2 3 8°C ; ESI-MS : (M + H) + = 4 2 3, 

zo) ( R) - 3 - [ 4 - (>>7 =f-)V7 5 7 -#;l/*7i;l/7 ^7-7 - 7 xX/I/7 

5 7 ] - 4 - ( 1 - 7 x X971/7 5 7 ) 1 H - 1° 7 V "n [3 , 4-d] b° 'J 5 V 7 

zp) ( S ) - 3 - [ 4 - (77 971/7 5 7 #;l/#x;l/7 ^7-7 971/) - 7 xX/I/7 5 
7 ] - 4 - ( 1 - 7 x X97I/7 5 7 ) - 1 H - h° 7 V n [3 , 4-d] b° 'J 5 ^ 7 

zq) ( R) - 3 - [ 3 - (77 971/7 5 / -£;l/fc;t/7 ^7-7 971/) - 7 xX/I/7 
^7] 4-( 1 -7xX/I/-x97I/7^7) 1 H-tf^Vn [3, 4-d] b° V ^ 77 G 
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a) ( S ) - 3 - [ 3 - 971/7 ^ 7 -#;l/^~;l/7 ^7-7 971/) - 7x^1/7 

^7]- 4-( 1 -7i^l/-xW^/)- l H-fc^/n [3,4— d] If U ^7 
Xilii o 8zq#MX fe<fcr>* 

b) 4-(3-7nn-7x:=Jl/7^7)-3-(2-7 0 nt£^-;l/7^7-x77l/ 
7^7)- 1 H-b 0 vyP[3,4-d]tf U ^v^y ; in. p. 240-242 °C; ESI-MS 
: (M+H) + = 3 6 0 o 

mm.Wl 1 1 : 4-(3-»PP-7i^l/7^)-3- (2- l )WF-if 
/l/7^7)~ 1 H-h°7 N / P [3,4-d]-b°U ^-7y (CGP79331) 

2 0 0mg(0 . 6 5 5mmol)£> 3 -(2 -7 ^/xf;V7 ^7)- 4 -(3 -7tttt 
-7x^757)- 1 H-h°vyn[3,4-d]h°y 5^y(;mi : 0.48%) 
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„ 7 2mg(0 . 8 8 7mmol)tf>>7>'^Jl>7i^ 1 . 2 mlOX^/— ;K 1.2ml 
©Zfcfe^tf 4 6 . 8ml(0 . 8 1 9mmol)©ffi$l©ig-&tl£R TT 1 5 ^Pb1«« 
o 2 ml £>/J<;S:f# 5 n&^M»»U ^«M»^o M«]i©7j<&££5 
'MOX^ 7 cfc *£f£#G& 1 0 0 mbar\ 8 B$H§, 1 0 0 °C) £ 
£ D > 5.54 roCDTK^a^SMC-g-iJ^ffS ; m.p. 2 1 2 - 2 1 4 °C ; ESI 
MS : (M+H) + 3 4 7 0 
mmmi 1 2 : ■gaj7B^;ft7 a -b;t/ 

^en^tu rStt^i: lt 0 . 2 5 g ©±hb^w^hbk©^ i <o{k&m<n- 



MM 

IStt^ 1 2 5 0 g 

1 8 0 g 

'hmmn 1 2 0 g 

Xf7'J ySv^i/^i 8 0 g 
7^b-X 2 0g 



i¥3i?£ : ±.W^mWRU^ 0 . 6 mmy >y S/aiM XflXS^V^ii-To 0.3 3g7> 

nnwi 1 3 : feTj^zk 
^eti-rtu stt^Tj^ lt 0 . 0 5 g <D±$mmwmm<D^ 1 

-d%^&5 0 0 0ffl«^v^y#7°^;l/^Ti2^cJ;Mcg}g« : 
MM 

•ffittJ?Sc7> 2 5 0 g 

PEG 4 0 0 l'J^Wl/ 
Tween8 0 1 U 7 

mmm ■■ mifcfsm&ft* p e g 4 0 0 m 3 8 0 ^ 4 2 0 r ^^rr s 

^rirc^w y ^ y rj — ^ f luka, S witzerland) $5 X tfTween® 8 0(#U ^ 
S/xf- pyy;l/ If Zy^r/'yiyU-h, Atlas Chem. Ind., Inc., USA, Fluk 
a, Switzerland3b^HA)^!8S*^ & 1 fr£ 3 ^ mO^^X^rSMW 
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mvm< 0 0.43 gftcDU^m^&^m^^y^y^M^y^^Mm 
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